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DRAGONSMOKE 


The  future  came  a  little  early  this 
year.  The  HOME  COMPUTER  exploded 
all  over  the  place.  Everything  I  thought  I  knew 
about  computers  Is  ob isolate.  Watch  the  PCC 
Dragon  struggle  to  keep  u  p  I 


4 


Sigh . , 
dragon I 


DRAGONFLIGHT 
by  Anne  McCaffrey 
Ballantine  Books,  Inc. 
201  E.  50th  St 
New  York,  MY  10022 


DRAGONFLIGHT 


Less*  wondered  how  she 
r  knew  the  got  den  dragon's  name , 
fand  Ramoth  replied:  Why  shouldn't 
fshe  know  her  own  name  since  it  was 
(hers  and  no  one  efse's?  And  then 
f  Lessa  was  tost  in  the  wonder  of  those 
r  magnificientfy  expressive  eyes 

Oblivious  to  the  descending  bronze 
dragons,  oblivious  to  the  presence  of  their 
riders,  Lessa  stood  caressing  the  head  of  the 
most  wonderful  creature  of  aft  Pern ,  fatly 
prescient  of  troubles  and  glories,  but  most 
immediately  aware  that  Lessa  of  Pern  ms 
Weyrwoman  to  Ramoth  the  Golden  for  now 
and  forever 

now  that's  the  way  to  treat  a 


The  ALTAI R  8000 


Our  friendly  unimpeachable  source 
tells  us  that  2600  ALTAI R  8800 
home/ school  minicomputers  will  be 
delivered  during  the  first  3  months  of 
1975.  And  . . .  he  continues , . .  MITS 
will  soon  be  delivering  ALTAI Rs  at  the 
rate  of  1500  per  month.  Amazing! 

Our  very  own  ALTAI  R  is  up  and  rum 
ning  -  tell  you  more  about  it  in  the  next 
issue.  In  the  meantime,  if  you  have  acquired 
an  ALTAI R.  please  write f 


S/G/N  zooms  in,  zooms  out  on 
the  world  of  simulations,  games  and 
simulation  games.  Each  issue  has  new^ 


Simulation/Gaming/News  is  issued  six  times 
a  year  (early  in  January,  March,  May,  July,  September 
and  November).  Subscriptions  ere  $6  a  year,  and  checks 
(not  purchase  Orders!  must  accompany  subscription  requests. 
Zip  codes  also  should  be  specified  Advertising  rates  and 
specifications  are  available  upon  request.  All  communications 
should  be  addressed  to  S/G/N,  Box  3039,  University  Station, 
Moscow,  Idaho  83843. 


MITS  me 


P.0,  80X8636 
ALBUQUERQUE,  NEW  MEXICO  87108 


CALCULATORS 
IN  THE 
CLASSROOM 

by  Marvin  Gross  with  in 
Datamation  (March  '75 ) 
Technical  Publishing  Co. 
1301  South  Grove  Ave, 
Barrington,  IL  60010 


MITS  has  announced  an  ALTAIR  USER'S  CLUB. 
They  say  - 


I’ii  rposos* 


1  Thf  development  oi  a  comprehensive  library  of  software  for 
the  A/fatr  tompufur  This  library  will,  of  course,  be  marie  avail- 
able  to  all  members  of  the  Users  Club. 

2.  Provide  A/r,nr  Users  with  efficient,  priority  service.  This  service 
will  range  from  ordering  Affair  options  to  free  technical 
consultation. 

3.  Provide  Users  with  useful,  up-to-date  information  about  the 
A/fair.  Affair  software,  and  computers  in  general  through  a 
Club  newsletter 

Members!!  i  p: 


Everyone  whcrbuy*  an  Affair  Computer  will  get  a  free,  one 
year  Membership  ro  (he  User's  Club  (including  a  one  year  sub¬ 
scription  Lu  the  Club  newsletter}. 

Associate  Memberships  are  available  to  anyone  who  does 
not  own  an  Affair  Computer  The  cost  of  an  Associate  Member¬ 
ship  is  530.00  per  year 


Dear  PCC: 

l  am  offering  computer  peripheral 
equipment  to  hobbyists  interested  in  developing 
a  sophisticated  system  at  unbelievable  savings.  I  am 
not  a  commercial  dealer:  I  am  a  hobbyist  who  was  able 
»  purchase  this  equipment  at  an  attractive  price,  C“ 
>.  Miller,  1191  Rita  Place,  Santa  Ana,  Ca,  92705, 

Write  for  a  list  of  stuff  and  prices 


- 


by  Lee  Felsenstein 
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SEMICONDUCTOR 

When  electricity  will  pass  through  a  substance  without  creating  much  heat,  the  substance 
is  called  a  conductor  of  electricity.  If  electricity  won't  pass  through  the  substance  at  all, 
it's  a  non-conductor.  Halfway  between  are  the  semi-conductor  elements,  usually  metals 
with  strange  names. 

We  can  get  a  clue  about  how  semiconductors  work  when  we  notice  that  some  substances 
can  be  either  conductors  or  non-conductors.  Graphite,  for  example,  which  is  used  in 
pencil  leads,  is  the  conductor  while  diamond  is  a  non-conductor.  Both  are  made  of  the 
same  thing  —  carbon!  The  difference  is  in  the  way  their  atoms  line  up  with  each  other  — 
called  the  crystal  structure. 

Semi-conductors  become  useful  when  people  start  monkeying  with  their  crystal  structure 
to  get  the  substance  conducting  better  or  not  as  good.  What  we  come  up  with  are  little 
dabs  of  metal  which  can  be  changed  from  conductors  into  non-conductors  and  back  again 
under  commands  from  small  controlling  electric  currents. 

Semi-conductor  devices  are  good  for  allowing  small  currents  of  electricity  control  much 
larger  currents.  They're  very  small,  never  burn  out  If  the/ re  not  mistreated,  and  don't 
make  much  heat  as  they  work. 


CPU 

What  makes  a  computer  different  from  a  pocket  calculator? 

Well,  every  computer  has  something  very  much  like  a  pocket  calculator  as  part  of  it,  In 
fact,  the  read  difference  has  to  do  with  how  the  instructions  are  fed  to  this  internal 
calculator,  which  is  called  the  Central  Processing  Unit,  or  CPU.  The  instructions  are 
stored  in  part  of  the  computer's  memory  and  can  be  changed  by  the  computer. 

The  CPU  has  to  remember  where  to  look  in  the  memory  for  the  next  instruction,  and  has 
to  be  able  to  provide  temporary  storage  places  for  the  numbers  it  is  dealing  with.  These 
storage  places  are  called  registers  and  are  usually  given  one- letter  names  (like  C-register.), 
The  CPU  has  to  be  able  to  move  numbers  between  different  registers  and  do  different 
things  to  these  numbers  as  they  move,  like  adding  or  subtracting  two  of  them.  It  also 
has  ways  of  getting  numbers  to  and  from  devices  out-side  the  computer,  usually  through 
what's  called  the  I/O  (Input/ Output)  channel,  and  that's  about  all 

Back  when  computers  were  milliomdollar  machines,  the  CPU  was  very  large,  very  expensive 
and  had  to  do  everything.  Now  that  the  CPU's  can  be  put  on  cheap  integrated  circuit  chips, 
it's  becoming  reasonable  to  use  several  of  them  in  a  single  computer,  each  one  taking  charge 
of  a  different  part  of  the  computer.  This  kind  of  co-operative  approach  is  going  to  do  away 
with  the  big-boss  approach,  and  eventually  won't  have  anything  left  to  call  a  Central 
Processing  Unit. 


BITS,  BYTES  and  NIBBLES 

Just  about  the  simplest  electrical  device  is  the  switch.  It's  either  turned  on  or  turned  off  — 
there  is  no  in  between,  A  switch  is  a  lot  simpler  than  a  light  dimmer,  and  it's  much  easier 
to  tel!  if  a  lamp  is  turned  on  or  off  than  it  is  to  tell  how  bright  a  lamp  is. 

Almost  all  computers  use  this  on-or-off  (digital)  way  of  representing  numbers.  You  name 
these  choices  A  and  8,  Herman  and  Joan,  or  give  them  numbers  like  1  and  0  (that's  what 
mathematicians  like  best).  Then  think  up  a  code  which  can  make  larger  numbers  out  of 
these  little  choices  which  are  called  bits.  {You  have  to  admit  that  a  number  which  can  only 
choose  between  two  things  is  pretty  small,  and  deserves  to  be  called  a  bit) 

There  are  a  lot  of  possible  codes  which  can  use  bits  to  make  up  larger  numbers,  and  computers 
use  several  different  codes  (BCD,  Ex  cess- 3,  Gray  Code,  and  others,  each  with  its  own  reason 
for  being  used).  But  the  code  which  uses  the  smallest  number  of  bits  to  make  a  larger  number 
is  called  Binary,  and  it  is  used  in  almost  all  computers. 

Letters  and  symbols  like  those  on  a  typewriter  can  be  expressed  in  binary  code,  too.  You 
Just  give  each  letter  a  number  and  use  binary  code  to  translate  that  number  into  a  bunch 
of  bits.  When  you  do  this,  you  have  to  keep  the  bunches  of  bits  which  represent  each  letter 
separate  from  each  other,  so  you  know  where  the  next  letter  begins. 

A  bunch  of  bits  which  has  to  be  kept  separate  from  the  next  bunch  is  called  a  Byte. 

Usually  it  is  8  bits  long.  The  name  is  pronounced  "Bite"  and  in  one  computer  where 
numbers  were  handled  in  chunks  of  four  bits  the  designers  called  those  chunks  "nibbles," 
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ROM?  RAM?  PROM? 

These  are  kinds  of  memories.  (That's  what  the  M  stands  for  —  memory}.  Every  computer 
has  a  way  of  remembering  numbers  and  instructions.  If  the  list  of  numbers  or  instructions 
will  never  change,  it  can  be  stored  in  a  ROM,  or  Read-Only  Memory.  A  ROM  is  like  a  phone 
book  —  the  computer  looks  for  a  certain  name  and  gets  a  number  back.  The  name  is  called 
the  address,  and  like  everything  else  in  a  computer,  it's  make  up  of  numbers. 

But  you  can't  change  what's  in  a  phone  book  —  you  have  to  wait  for  next  year's  edition. 

Or  you  can  cal!  information  and  get  the  latest  number  for  someone.  That's  like  a  RAM  — 
Random- Access  Memory.  It  is  possible  for  the  computer  to  write  a  new  batch  of  numbers 
into  any  address  as  well  as  read  those  numbers  out.  Until  recently,  computer  memories 
(RAM  or  ROM)  worked  by  magnetic  principles.  Magnetic  tape,  or  magnetic  drums,  or 
magnetic  cores,  for  example.  Now  chips  are  being  made  that  use  electronic  principles  to 
store  numbers.  For  ROMs  the  pattern  of  numbers  is  usually  cooked  in  during  the  manu¬ 
facturing  process. 

Sometimes  people  need  to  have  just  one  ROM  made  up,  and  fast.  Then  they  can  use 
PROMs  ,  Programmable  Read-Only  Memory,  These  let  the  user  store  a  pattern  of  numbers 
inside  by  burning  out  little  sections  of  the  chip.  Once  this  is  done,  those  burnt-out  sections 
can't  be  put  back  the  way  they  were,  so  a  mistake  makes  the  whole  chip  worthless. 

There  is  another  kind  of  PROM  called  an  Eraseable  PROM.  It  doesn't  work  by  burning 
out  sections  of  the  chip,  but  by  storing  bunches  of  electrons  in  places  where  they  can't 
get  out.  This  device  has  a  transparent  quartz  window  over  the  chip,  and  you  can  erase  the 
entire  memory  by  shining  a  high  intensity  ultraviolet  light  at  h  for  several  minutes!  The 
main  use  for  Etaseable  PROMs  is  in  trying  out  microcomputer  programs  and  finding  out 
what  changes  have  to  be  made. 


WHAT'S  A  CHIP? 

Sometimes  when  people  talk  about  a  "chip"  in  electronics  they  are 
pointing  to  an  "integrated  circuit"  that  looks  like  a  tiny  domino  with 
a  fringe  of  flat  metal  pins  along  the  edges.  The  actual  chip  is  buried 
inside,  though,  and  it's  never  more  than  a  quarter  inch  on  a  side.  It 
was  made  as  part  of  a  wafer  of  silicone  three  inches  across,  and  was 
broken  off  when  the  manufacturing  process  was  over,  so  that's  where 
the  name  came  from. 

Hundreds  or  even  thousands  of  identical  chips  are  made  on  one  wafer 
by  some  pretty  complicated  processes,  involving  very  high  temperatures, 
vacuums,  and  so  forth.  It's  not  something  you  could  do  in  a  kitchen 
oven.  Even  when  it's  over,  not  all  of  the  chips  made  on  the  wafer  come 
out  right 


TTL?  MOS?  CMOS? 

Names  of  integrated  circuit  types  have  gotten  so  long  that  people  who  use  them  all  the  time 
use  abbreviations.  MOS,  for  instance,  stands  for  Metal  Oxide  Semiconductor.  What  it  means 
to  people  who  use  it  is  that  it's  a  process  which  allows  a  lot  more  stuff  to  be  cooked  onto  a 
chip  than  any  other  process  (yet).  So  MOS  is  good  for  making  LSI  (Large  Scale  Integration)  . 
chips.  LSI  packs  a  whole  lot  of  stuff  on  a  single  chip.  You  never  get  anything  for  free,  though / 
so  MOS  chips  are  slower  operating  than  the  other  kind. 

That  other  kind  is  called  hipolar  logic,  and  the  main  kind  that's  used  today  is  TTL,  or 
transistor-transistor  logic.  It's  not  good  for  LSI  because  it  makes  too  much  heat  and  takes 
up  too  much  space.  It  is  used  mainly  for  MSI  (Medium-Scale  Integration)  and  SSI  (guess 
what  the  S  stands  for)  devices. 

CMOS  will  someday  be  as  cheap,  although  not  as  fast  as  TTL,  CMOS  stands  for  Complementary 
MOS.  It's  a  way  of  making  MOS  chips  that  use  almost  no  power,  and  are  faster  than  MOS. 
CMOS  is  not  very  good  for  LSI,  but  great  for  uses  like  electronic  watches  where  power  has 
to  come  from  a  battery, 

A  word  of  caution  —  MOS  chips  are  incredibly  sensitive  electrically.  The  amount  of  static 
electricity  you  can  generate  from  just  wearing  nylon  clothing  is  enough  to  destroy  a  chip 
internally  if  you  touch  It,  This  is  especially  true  of  microcomputer  chips  and  their  memory 
chips.  So  don't  be  too  quick  to  handle  a  MOS  chip  if  you  aren't  sure  about  the  safety 
precautions! 


micro-8  newsletter 


by  Harold  L,  Singer 

The  Micro-8  U»r  Group  C°nWr 

Cabntfo  High  School 

Lompoc ,  Ca.  9343 6 

805733-3501 

Badlo-Efeetronics  magazine  has  published  two  articles  that  have  launched  a  new’elec ironic 
components  market,  the  hobby  computer.  This  started  with  RE's  Sepu  1973,  "TV  Type¬ 
writer"  article  by  Don  Lancaster.  It  described  a  Video  Terminal  using  a  home  TV  set  that 
could  be  built  for  under  $150*  The  response  was  overwhelming!  One  month  after  publica¬ 
tion,  most  of  the  special  parts  were  back  ordered  for  months*  Many  thousands  of  these 
have  been  built  by  hobbyists  and  there  is  such  continued  interest  that  several  companies 
are  offering  complete  component  parts  kits* 

A  natural  followup  article,  "The  Mark*8  Minicomputer'',  by  John  Titus  appeared  in  RE  in 
July  1974*  This  was  a  slightly  modified  implementation  of  the  INTEL  MCS-8  system  using 
the  8000  microprocessor. 

Response  to  this  article  has  been  phenomenal*  Over  2000  PC  board  sets  have  been  sold* 
Two  months  after  the  article  appeared  a  letter  to  the  editor  appeared  in  RE  offering  the 
Cabrilto  Computer  Center  staff  as  a  clearing  house  for  a  MARK-8  User  Group*  In  the  first 
two  months  we  acquired  an  active  group  of  220  members  in  response  to  this  single  letter. 

Ex  tent  of  interest  and  possible  component  sales  from  the  hobbyist  market  appears  to  be 
just  the  top  of  a  very  large  iceberg. 

Users  vary  from  beginning  electronics  hobbyists  to  engineers  and  college  professors,  and 
a  surprising  number  of  Doctors  and  Dentists.  Application  for  the  8008  systems  vary  widely 
from  simple  hobby  projects,  home  environmental  and  security  systems,  educational  and 
recreational  systems,  to  elaborate  systems  to  be  used  in  the  builder's  occupation* 

The  user's  group  has  grown  to  500  members  and  is  still  growing.  We  have  published  five 
newsletters  so  far*  Interest  and  response  dictates  that  we  establish  a  formal  organization 
and  very  carefully  decide  what  kind  of  future  we  wish  to  create  for  ourselves. 

The  proliferation  of  new  microprocessor  chips  and  price  reductions  for  both  the  processors 
and  memory  components  will  result  in  the  hobby  computer  movement  producing  a  multi 
million  dollar  components  market* 

excerpts 

HOW  TO  GET  RELIABLE  HARD  COPY  PRINTOUT  FOR  $125 

Bob  Cook,  Wilcox  Enterprises,  25  W  178  39th  St.,  Naperville^  H,  60530,  provided  us  with  what  I  think 
is  tha  most  exciting  information  to  hit  the  hobby  computer  group  yet.  Enclosed  is  a  fiver  offering 
Creod  TTY's  manufactured  in  England  by  a  lubsidary  of  IT&T  In  1964  for  a  specialized  order  proces¬ 
sing  system  used  by  Spiegel* 

Bob  has  done  a  beau  liful  job  of  preparing  hn  flyer  and  it  will  take  many  ra-reedings  before  you 
appreciate  alt  of  the  features  these  of  far*  He  ibo  provides  a  MARK-8  interface  kit  with  the  unit  so 
that  the  buyer  will  know  exactly  how  to  gat  the  unit  running,  has  PROM's  available  with  a  keyboard 
monitor  described  below,  and  will  supply  free  parts  for  1  year  so  that  you  can  keep  them  running,  He 
also  has  service  documentation  available  end  sells  each  unit  with  a  detailed  manual 

A  reasonably  quiet  and  modern,  10  CPS,  hard  copy  device  and  keyboard  with  a  paper  tape  punch 
as  a  bonus  for  $125*  That  has  to  be  a  dream  come  true  for  the  MARKS  participant  To  make  the 
offer  seem  even  better,  circuits  and  PROMS  will  soon  be  available  lor  using  the  Greeds  with  the  Mil 
Monitor-8  d ascribed  In  the  next  section. 


Harvey  HeinU,  9730  Townline  Diversion,  Surrey  BC,  CAnada  V3S  4N7  will  um  his  Mark-8  for  games. 

Jim  Mali!,  P,  O.  8ox  632,  Los  Gatos,  Cb.  95030  wilt  use  hit  Mark-8  as  an  intelligent  terminal  with 
local  editing  capabilities,  for  personal  accounting  and  record  keeping,  and  as  a  controller  for  electronic 
gomes. 


Solid  State  Music,  John  8  Burgoon,  1222  Carolyn  Or.,  Santa  Clara  C*.  95050  is  into  design  of  computer- 
control  of  electronic  organs  and  mints  to  communicate  with  other  with  similar  interests. 


The  MARK-8  is  a  complete  minicomputer  based  on  the 
INTEL  8008  microprocessor*  For  info,  write: 

Radio  Electronics  -  Micro- Computer 
P*  O*  Box  1307  -  Radio  City  Station 
New  York,  New  York  10019 

and  join  the  MICRO-8  User's  Group! 


Joseph  A.  Cirri  min©*  19304  R.cbwood  Court,  Brookeville,  Md*  20729  is  promoting  a  Washington  DC 
User's  Group  and  intends  to  sat  up  an  8008  and  8080  software  distribution  house.  The  Group's  resources 
include  Mark-8* s,  Iniellec  Si's,  MIL  MOD-C*!,  big  computers,  etc*,  and  they  are  contemplating  big  things 
for  the  future.  They  intend  to  hove  one  each  of  the  semlstendard  devices  the  User  Group  establishes  so 
they  can  do  software  modtt  lest  ion  from  on*  format  to  another*  They  have  purchased  the  INTEL 
User  Lferary*  They  will  soon  set  up  •  telephone  communications  network  using  Mike  HayW  {MNH 
Electronics!  modwns  end  Joe  ii  even  suggesting  use  of  the  hem  set  ell  he  network  for  national  distribution 
of  software.  Maybe  we  can  get  them  to  write  up  what  they  have  going  for  the  next  newsletter,  Joe  is 
doing  tha  group  e  service  by  putting  the  roster  into  machine  readable  format*  Contact  him  If  you  want 
to  buy  a  complete  tat  of  stick-on  mailing  In  hi  os.  Ho  will  soon  mall  out  an  elaborate  survey  form  asking 
participants  doiens  of  questions  regarding  what  they  are  doing  and  wahi  they  want  to  d©  in  the  future* 

He  will  compile  this  info  and  make  it  available  to  all  of  us  so  please  take  filling  it  out  seriously.  Ha  b  also 
working  on  a  super  6008  floating  point  package. 


t>*  George  L.  Haller,  1500  Galleon  Dr*.  Naples  Fla*  33940,  lies  a  Scalbi  w/2K  of  memory.  Tape 
interface  St  mode!  32  RO.  He's  programming  it  for  golf  handicaps  (which  consists  of  accepting 
20  scores;  sorting;  adding  the  lowest  ten  in  double  precision;  subtracting  the  course  rating;  dividing 
by  tan;  multiply  by  0*85  (whewlj,  and  than  output  tha  result* 


F*  Stauber,  183  Woodvilla,  Toronto,  Canada  M4J  2R4  will  use  his  Mark-8  for  spaed,  drift,  and  heading 
calculations  for  airplanes  and  to  receive  and  send  Morse  Code* 


Chides  F.  Douds,  381  Foplat  St,  Winnetka,  II  50093  is  deeply  Involved  in  electronic*  in  model  railroading, 
H*  is  connected  with  the  Garfiled-Clarendon  Modal  Railroad  Club  and  anyone  with  similar  interests 
tfioukl  contact  Charles  and  find  out  what  they  are  up  to* 


Cart  PC  Zettner  ( W5HFGI ,  108  Moss  Drive,  Sen  Antonio  TX  7821 3  points  out  that  the  Datapoint  2200 
has  tha  same  instruction  set  with  only  four  exceptions  so  Datapoint  software  may  be  useable  with 
minor  modifications.  » 


Ron  Angwtadt,  Rd33  Box  281,  Kuutown  Pa,  19530  plans  to  use  his  Mark -8  for  home  security,  TV 
games  and  inven  tory  on  food  sup  plies. 


mtiam  R,  Mains,  139-  17th  St,  Pas  Robles,  Ce.  94401  it  waiting  tilt  the  right  time  to  build  up  an 
educational  system  for  his  high  school  using  either  an  8008  or  8080  microporceuor. 


Mark  Spohr,  527  Lafayette  Ave„  Cincinnati  OH  is  a  senior  Mad  student  at  Univ .  of  Cincinnati  and  is 
interested  in  using  the  Mark *8  for  diagnosis,  treatment,  drug  dosage  interactions,  and  health  systems 
planning,  f Several  doctors  have  gotten  together  thru  the  newsletter,} 


D,  Bargrvn,  9207  SW 43rd  Ave.,  Portland  OR  97219  will  use  the  Mark-8  to  control  an  elaborate  existing 
burglar  alarm  system ,  for  temperature  end  humidity  control  in  his  greenhouse,  for  a  lawn  sprinkler 
system,  and  for  bookkeeping. 


Bro.  R.  W,  Herds,  Monsignor  Farrell  H$,  2900  Amboy  Rd,  Staten  Island  NY  10306 plans  to  use  the 
Mark-8  as  a  teaching  tool  for  assembly  language. 


John  C-  Neves,  930  P*lo  AKto,Ave.,  Palp  Alto,  Cau  94301  is  interested  In  Morse  Code  translation  end 
wants  to  try  digital  filtering  algorithms* 


C*  G.  Deyooi,  155  W.  81  St*f  No.  4J,  NY,  NY  10024  ts  interested  in  storing  end  retrieving  data  on  m 
tape,  record,  and  stamp  collection  and  wants  a  good  caseette  circuit. 


MARK-8  MODS,  A  $80  VIDEO  TERMINAL*  &  ANOTHER  CASSETTE  UNIT  THAT  WORKSl 

The  Digital  Group,  P*  O*  Box  6528.  Denver,  Co,  80206  has  an  exciting  package  of  informetion 
that  will  soon  be  eveilrtilit.  The  bast  way  to  describe  H  ts  to  extract  paragraph*  from  letters  they  have 
sent: 

"A  guy  named  Dr.  Robert  Suding  called  ue  about  showing  hit  complete  Maik-8  to  those  in  the 
Denver  area  and  about  15  showed  up*  Dr,  Suding  has  a  doctorate  In  systems  analysis,  works  tor  IBM 
ard  his  latest  development  project  is  In  graphics.  He  is  abo  one  of  tha  nation's  leading  developers  of 
slow- scan  TV*  He  has  made  extensive  MODS  to  his  Mark*8  including  pluggable  boards,  octal  readout, 
targe  power  supply,  and  keyboard  data  entry.  Ha  spent  a  54  day  designing  an  FSK  cassette  interface 
after  rejecting  other  circuits  due  to  drift.  Result  —  not  one  bit  arror  in  over  2  months  using  a  K-Mart 
$30  el-cheapo.  Hb  crowning  achievement  is  a  TV  character  generator  that  uses  1 101  RAM  (almost 
instantaneous  update!  and  displays  upper  and  lower  case,  numbers,  symbols  and  the  graak  alphabet 
and  that  can  be  b  uilt  for  under  $80." 
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WHAT’S  HAPPENING 


AMATEUR  COMPUTER  USERS  GROUP 
HOMEBREW  COMPUTER  CLUB  . , .  you  name  it. 


Word  has  it  that  NUTS  it  about  to  lay  an  ALTAIR  S800  on 
People's  Computer  Company.  Which  has  got  to  prove  that 
you  are  doing  something  right.  Wow  it  I  can  only  convince 
you  that  you  ought  to  use  alt  that  talent  you  have  at  PCC 
to  write  a  good  cross-assemWer  in  BASIC,  all  the  grateful 
game  playing  multitude  will  b»  able  to  Include  home  style 
computer  building  in  their  futures.  (Come  on  you  guys,  he 
needs  convincing.  Write  to  himO  Meanwhile  1  won't  tell 
them  that  you  hove  plans  to  provide  a  SASIC  language  pro¬ 
cessor  for  the  8800  system.  There  Is  plenty  Of  talent  at 
PCC  to  do  the  necessary. 

Incidentally,  I'm  glad  to  hear  that  you  intend  to  give  Hal 
Singer  a  hand  with  the  MARK-8  mer  group.  He  has  done 
a  fine  job,  end  e  whole  lot  ol  ui  owe  him  e  debt  of  gratitude. 

The  other  day  Fred  Moore  dropped  by.  Fred  is  one  of  the 
people  who  tried  to  get  on  information  network  up  and 
running.  His  idee  was  to  get  everyone  to  register  under  their 
particular  interest  area,  Fred  then  planned  to  distribute  the 
roster  to  everyone  on  the  roster,  and  therefore  get  people  the 
means  to  get  in  touch  with  other  people.  To  make  a  long 
story  very  short  it  was  too  difficult  to  do  with  the  means  Fred 
hod  at  hand.  Now  Fred  has  launched  a  local  Homebrew 
Computer  Club, 

I’ve  bean  following  the  articles  on  the  CRT  display  that  "The 
Computer  Hobbyist"  is  publishing.  My  opinion  is  that  this 
is  the  best  CRT  display  system  that  I've  seen,  ft  is  remini¬ 
scent  of  the  method  used  in  the  PDP*12/LINC*8  CRT  displays. 

It  is  different  then  the  TVT  concept  in  that  the  beam  does 
not  scan,  but  it  is  positioned  by  X  and  Y  commands.  In 
short  it  handles  more  tike  a  plotter  system.  That  is  yew  can 
beam  on  (intensify  point)  (pan  down!  or  beam  off  (lower  inten¬ 
sity  I  (pen  upL  This  yields  a  lot  more  flexibility  to  the  character 
of  the  displays  that  are  possible.  Figures,  lines,  curves,  and 
kalifidoscope  effects  are  relatively  easy  to  do*  The  method 
has  been  around  tong  enough  to  be  good,  practical,  and 
versatile.  They  are  describing  the  hardware  end  the  software 
and  are  publishing  routines  that  drew  the  chess  board  end 
chess  pieces.  If  this  turns  you  on,  their  address  is: 

The  Computer  Hobbyist 

Box  295 

Cary,  North  Carolina  27511 

Six  inflated  American  dollars  will  get  you  a  years  worth  of 
very  good  stuff.  They  are  covering  the  area  of  logic  symbols, 
surplus  markets,  and  the  la  tiers  from  soma  of  their  subscribers 
are  describing  soma  ol  the  equipment  that  has  traditionally 
teen  available.  Ilka  TTY  of  all  kinds  sorts,  stylas  and  descriptions. 
They  also  have  dona  an  article  on  interfacing  the  TTY  Model  T5 
to  a  home  computer  system.  Since  that  was  the  machine  that 
I  used  in  mv  system  (version  one}  I  was  interested  in  that  vary 
much.  I  still  feel  that  for  $50  —  $75  a  Model  1 5  can't  be 
beaten.  I  think  that  it  Is  a  whole  lot  lass  work  to  rewire  this 
machine  than  to  wire  a  TVT  thlngee  from  scratch,  If  you  ever 
do  undertake  this  project,  you  will  (earn  all  there  is  to  know 
about  TTY  signals  and  it  does  make  stepping  up  to  an  ASCII 
device  a  great  deal  easier  to  understand  after  you  have  made  a 
Model  15  work.  You  can,  incidentally  stilt  use  ASCII  for 
the  other  devices  that  you  have  hung  on  your  system 
and  go  through  a  short  piece  of  translation  code  just  before 
you  need  to  print  anything.  If  you  era  being  held  up  on 
account  of  you  don't  have  a  print  type  of  device,  you  might 
ask  the  North  Carolina  boys  for  the  back  issues  and  take  a 
look.  There  it  information  at  to  ^i*re  to  go  and  what  to 
fcuy.  There  arc  outfits  around  Chicago  (if  my  memory  serves 
me!  that  buy  and  sell  this  type  of  gear.  They  cater  to  the 
radio  TTY  boys.  There  Is  a  variety  of  Baudot  (five  lovel  coda) 
machines  that  are  1 10  baud  machines. 

The  talks  that  I've  had  with  the  men  who  count  in  this  hobby 
all  agree  that  the  home  computer  will  come  Into  If*  own  when 
the  machinery  end  the  software  can  handle  a  common  garden 
variety  color  TV  set  tea  Falsenstain  of: 

LGC  Engineering 

1807  Delaware  Street 

Berkeley,  Co.  94703 

with  the  others  (apparently)  are  working  on  a  somewhat 
elaborate  but  effective  distributed  processor.  They  will  hate 
me  for  describing  their  effort  that  way,  and  I  personally  would 
prefer  to  have  a  system  like  the  one  they  are  describing.  It 
will  however,  be  more  expensive  to  get  up  than  a  simple 
conventional  computer  system.  But  when  It  Is  together  It 
will  be  a  pip f  I  would  suggest  that  you  get  their  system 
description  before  you  get  very  far  down  line,  and  sea  if  you 
can  use  their  ideas.  They  also  hove  some  hardware  for  sale 
at  good  prices.  But  the  main  thing  that  LGC  Engineering  is 
doing  is  that  they  are  publishing  a  terras  of  papers  on  what 
drey  call  The  Tom  Swift  Terminal.  They  have  dona  much 
thought  and  work  on  the  problem,  and  my  guess  is  that  they 
will  be  among  the  first  to  solv#  the  many  problems  involved 
In  handling  a  TV  type  display,  while  you  massage  and  make 
ready  the  date  you  are  going  to  display.  Their  system  will 
operate  more  like  the  more  sophisticated  and  expensive  display 
terminals  in  commercial  use,  but  they  will  be  built  up  of  in¬ 
expensive  components  and  based  on  BOOB  micro  processors, 
or  processors  of  that  type.  At  any  rata,  they  are  on  to  the 
problems  tike  how  often  to  scan  and  how  you  can  supply  the 
TV  with  info  that  is  being  updated  by  other  devices  that 
are  manipulating  the  data.  The  essential  difference  as  I 
understand  their  design,  is  to  have  a  processor  in  each  of  the 
devices  that  hang  bn  the  data  lines,  I  know  for  a  fact  that 


Are  you  building  your  own  computer?  Terminal?  T  V  Typewriter?  I/O  device? 

or  some  other  digital  black-magic  box? 

Or  are  you  buying  time  on  a  time-sharing  service? 

If  so,  you  might  like  to  come  to  a  gathering  of  people  with  likeminded  interests. 

Exchange  information,  swap  ideas,  talk  shop,  help  work  on  a  project,  whatever .  .  . 

This  .simple  announcement  brought  32  enthusiastic  people  together  March  5  th  at  Cordon’s  garage. 

We  arrived  from  all  over  the  Bay  Area— Berkeley  to  Los  Gatos.  After  a  quick  round  of  introductions,  the 
questions,  comments,  reports,  info  on  supply  sources,  etc.,  poured  forth  in  a  spontaneous  spirit  of  sharing. 

Six  in  the  group  already  had  homebrew  systems  up  and  running.  Some  were  designing  theirs  around  the 
8008  microprocessor  chip;  several  had  sent  for  the  Altair  8800  kit.  The  group  contained  a  good  cross  section 
of  both  hardware  experts  and  software  programmers. 

We  got  into  a  short  dispute  over  HEX  or  Octal  until  someone  mentioned  that  if  you  are  setting  the 
switches  by  hand  it  doesn’t  make  any  difference.  Talked  about  other  standards:  re-start  locations?  input 
ports?  better  operating  code  for  the  8080?  paper  tape  or  cassettes  or  paper  &  pencil  listings?  Even  ASCII 
should  not  be  assumed  the  standard:  many  5  channel  Model  15  TTYs  are  about  and  in  use  by  RTTY  folks. 
Home  computing  is  a  hobby  for  the  experimenter  and  explorer  of  what  can  be  done  cheaply.  I  doubt  that 
standards  wilt  ever  be  completely  agreed  on  because  of  the  trade-offs  in  design  and  because  what’s  available 
for  one  amateur  may  not  be  obtainable  for  another. 

Talked  about  what  we  want  to  do  as  a  club:  quantity  buying,  cooperation  on  software,  need  to  develop 
a  cross  assembler,  share  experience  in  hardware  design,  classes  possibly,  tips  on  what’s  currently  available 
where,  etc.  Marty  passed  out  M.L’s  Application  Manual  on  the  MF80Q8  and  let  it  be  known  that  he  could 
get  anything  we  want.  Steve  gave  a  report  on  his  recent  visit  to  M1TS.  About  1500  Altairs  have  been  shipped 
out  so  far.  M1TS  expects  to  send  out  1100  more  this  month.  No  interfaces  or  peripherals  arc  available  until 
they  catch  up  with  the  mainframe  back  orders.  Bob  passed  out  the  latest  PCC  and  showed  the  Altair  8800 
which  had  arrived  that  week  (the  red  LEDs  blink  and  flash  nicely).  Ken  unboxed  and  demonstrated  the 
impressive  Phi-Deck  tape  transport. 

What  will  people  do  with  a  computer  in  their  home?  Well,  we  asked  that  question  and  the  variety  of 
responses  show  that  the  imagination  of  people  has  been  underestimated.  Uses  ranged  from  the  private 
secretary  functions:  text  editing,  mass  storage,  memory,  etc.,  to  control  of  house  utilities:  heating,  alarms, 
sprinkler  system,  auto  tune-up.  cooking,  etc.,  to  GAMES:  alt  kinds,  TV  graphics,  x  -  y  plotting,  making 
music,  small  robots  and  turtles,  and  other  educational  uses,  to  small  business  applications  and  neighborhood 
memory  networks.  I  expect  home  computers  will  be  used  in  unconventional  ways— most  of  which  no  one 
has  thought  of  yet. 

We  decided  to  start  a  newsletter  and  meet  again  in  two  weeks.  As  the  meeting  broke  up  into  private 
conversations,  Marty  held  up  an  8008  chip,  asked  who  could  use  it,  and  gave  it  away! 

Fred  Moore 

2100  Santa  Cruz  Ave. 

Menlo  Park,  Ca.  94025 


this  is  the  very  schema  that  is  used  at  Ames  Research  Can  ter 
of  one  of  tha  pilot  simulation  systems  that  has  an  Evans  and 
Sutherland  line  drawing  system  hung  on  it* 

Somebody  el»  who  seems  to  be  going  gang  busters  is  Carl 
Holman,  Jr.,  1M10  is  otherwise  known  as: 

MP  Publishing  Co. 

Box  378 

Belmont,  Ma,  021 78 

Is  publishing  a  series  of  booklets  covering  the  construction 
of  what  he  colls  'Tho  Experimenter's  Computer  System"  or 
ECS-8  for  short  Sand  him  $21  for  12  issues  of  this  system. 
He  is  developing  it  In  serial  form  in  the  booklet.  It  if  getting 
bettor  and  batter  as  ho  goes  along.  He  includes  tome  choice 
coding  charts  which  give  Instruction  times  and  other  valuable 
Information  that  you  would  compile  for  you  reel  f  If  you  Had 
tha  time.  He  has  designed  an  LED  display  and  hung  it  on  an 
output  port  so  you  con  ship  bits  out  there  and  take  a  look  at 
them  If  you  want  to.  He  Is  Into  a  really  stable  clock,  and  hoi 
pu Wished  the  best  tutor! el  description  of  UART5  that  I've 
ever  seen  in  print.  The  software  to  run  his  stuff  Is  alio  In 
the  booklet  end  the  feeling  that  you  come  away  with  after 
reading  his  stuff  a  little  while  is  that  with  just  a  little  more 
effort  end  a  few  additional  check  lists,  he  it  putting  out  the 
paperwork  of  a  heath  kit.  Other  good  stuff  and  ideas  that 
he  has  come  up  wth  ere  that  he  has  what  he  calls  e  kluge 
assembler  system.  It  is  o  pre-printod  form  wth  the  byte 
numbers  and  the  space  to  fill  In  the  Instructions  os  you  code 
them.  It  is  precisely  whet  I  hove  been  painstakingly  doing 
for  myself  for  several  weeks  now.  He  wents  e  nlckle  a 
sheet  for  them  and  Instructions  ere  written  on  the  heel 
(so  to  speak.)  He  is  also  aware  of  the  software  that  is/or 
will  be  necassary  to  get  alt  tha  stuff  playing  end  he  is 
hard  at  work  developing  that  too.  It  ts  a  very  creditable 
effort. 

t  notice  that  1  hove  passed  over  Hal  Singer  of  the  MARK- 8 
User  Group  rather  lightly,  but  that  was  unintentional.  Hal 
has  done  e  masterful  job  of  editing  tha  letters  that  he  has 
been  getting.  Tha  only  criticism  of  that  valiant  effort  to 
stay  afloat  of  a  sea  of  paparwork  it  that  those  $%*&$$ 
ditto  sheets  are  impossible  to  reed.  But  ha  Is  getting  a 
lot  of  info  on  devices  and  techniques,  people  and  places 
published. 


One  final  note.  Those  of  you  who  have  already  started 
your  8008  system  need  not  panic  or  di&pair  be  cosue  MIT5 
is  coming  out  with  a  better  goodie.  If  you  can  finish  your 
system  as  you  originally  set  out  to  do,  go  right  ahead  I 
personally  think  that  tha  8060  for  all  of  it's  obvious 
advantages  ia  a  lot  more  computer  than  I  could  use 
this  year  at  homo.  By  the  time  1  hove  gotten  to  the  and 
of  developing  my  BOOB  system  to  the  full,  memory  coats, 
easier  interface  techniques  and  devices  will  be  available. 
And  more  important  I  will  know  better  just  what  it  it 
that  I  intend  to  do  with  tha  system.  Understand  that  I'm 
not  putting  down  the  Altair  8800,  far  from  it  But  my 
experience  is  that  it  takes  a  long  time  to  develop  any* 
tiling  that  is  really  worth  while,  and  I  for  one  am  not  going 
to  junk  whet  I've  started  until  I  have  squeezed  out  ell  that 
I  can  from  a  really  inox  pensive  system.  Memory  cost  it 
still  the  big  hang  up  end  it  will  continue  to  be  for  some 
time  yet  Besides,  a  dipped  canary  at  a  tom  caf  s 
convention  has  m  better  chance  then  1  have  of  convincing 
my  lady  that  1  need  a  disk  system  for  the  living  room. 

If  you  hove  gotten  anything  valuable  out  of  this  little 
chat,  write  me,  Gordon  French,  care  of  PCC.  Yes, 
l  can  deal  with  critics  tool  Let  me  know  what  you'd 
like  to  see  and  if  we  can  sandwich  it  In  we'll  do  it. 

Gordon  French 
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Announcement: 

Texas  Instruments  Learning  Center  is  presenting  an 
early  morning  home  television  series,  April  1 5  -  18, 
on  “Introduction  to  Microprocessors."  Check  your 
local  newspaper  for  time  (6:00  AM)  and  channel. 


BUILD  YOUR  OWN  BASIC 

by  Dennis  Allison  SC  Others 


A  DO  IT  YOURSELF  KIT  FOR  BASIC?? 

Yes,  available  from  PCC  with  this  newspaper  and  a  lot  of  your  time,  This  is 
the  beginning  of  a  series  of  articles  in  which  we  will  work  our  way  through  the 
design  and  implementation  of  a  reasonable  BASIC  system  for  your  brand  X 
computer.  We'll  be  working  on  computers  based  on  the  INTEL  8008  and 
8080  microprocessors.  But  it  doesn't  make  much  difference  -  if  your  machine 
is  the  ZORT  9901  or  ACME  X  you  can  still  build  a  BASIC  for  it.  But 
remember,  it’s  a  hard  job  and  will  take  lots  of  time  particularly  if  you  haven't 
done  it  before.  A  good  BASIC  system  could  easily  take  one  man  six  months! 

We'd  like  everyone  interested  to  participate  in  the  design.  While  we  could  do 
it  all  ourselves,  (we  have  done  it  before}  your  ideas  may  be  better  than  ours. 
Maybe  we  can  save  you,  or  you  can  save  us,  a  lot  of  work  or  problems.  Write 
us  and  we'll  publish  your  letter  and  comments. 


DIRECT  MODE? 

Some  kind  of  "desk  calculator"  mode  of  opera¬ 
tion  would  be  nice.  At  least,  we  would  like  to 
be  able  to  look  at  and  set  different  variables  in  a 
program  and  restart  execution  at  any  given  point. 
This  feature  makes  it  easier  to  find  and  gently 
terminate  the  existence  of  "bugs." 


WHICH  BASIC? 

There  is  not  any  one  standard  BASIC  (yet). 

The  question  is  which  BASIC  should  we  choose 
to  implement.  A  smaller  (fewer  statements, 
fewer  features)  BASIC  is  easier  to  implement 
and  (more  important)  takes  less  space  in  the 
computer.  Memory  is  still  expensive  so  the 
smaller  the  better.  Yet  maybe  we  can't  give 
up  some  goodies  like  string  variables,  dynamic 
array  allocation,  and  so  on. 

There  is  a  standard  version  of  BASIC  which  is 
to  be  the  minimal  language  which  can  be  called 
BASIC.  It's  a  pretty  big  language  with  lots  of 
goodies.  Maybe  too  big.  Is  there  any  advantage 
to  being  compatible  with,  say,  the  EDU  BASICS? 
We  don’t  have  to  make  any  decision  yet;  but  the 
time  will  come  ,  . . 


COMPILER  OR  INTERPRETER? 

We  favor  using  an  interpreter.  An  interpreter  is 
a  program  which  will  execute  the  BASIC  program 
from  its  textual  representation.  The  program 
you  write  is  the  one  which  gets  executed.  A  com¬ 
piler  converts  the  BASIC  program  into  the  ma¬ 
chine  code  for  the  machine  it  is  to  run  on.  Com¬ 
piled  code  is  a  lot  faster,  but  requires  more  space 
and  some  kind  of  mass  storage  device  (tape  or 
disk).  Interpretative  BASIC  is  the  most  common 
on  Bmall  machines. 


t 

HOW  MUCH  MEMORY?  AND  . . .  WHAT  KIND? 

Can  we  make  some  guesses  about  how  big  the  BASIC  system  will  be?  Only 
if  you  don't  hold  us  to  it.  Suppose  we  want  to  be  able  to  run  a  50  line 
BASIC  program.  We  need  about  800  bytes  to  store  the  program,  another 
60  or  so  bytes  for  storing  program  values  (all  numeric)  without  leaving  any 
space  for  the  interpreter  and  its  special  data.  Past  experience  has  shown 


that  something  like  6  to  8  Kbytes  are  needed  for  a  minimum  BASIC  inter¬ 
preter  and  that  at  least  12K  bytes  are  necessary  for  a  comfortable  system. 
That's  a  lot  of  memory,  but  not  too  much  more  than  you  need  to  run  the 
assembler.  A  lot  of  BASIC  could  be  put  into  ROM  (Read  Only  Memory) 
once  developed  and  checked  out.  ROM  is  a  lot  cheaper  than  RAM  (Read 
and  Write)  memory,  but  you  can’t  change  it.  It's  lots  better  to  make  sure 
everything  works  first. 

But ...  if  we  can  agree  on  some  chunks  of  code  and  get  it  properly  checked 
out,  some  enterprising  person  out  there  might  make  a  few  thousand  ROMs 
and  save  us  all  some  $$$,  Let’s  see  now  . . .  how  about  ROMs  for  floating 
point  arithmetic,  integer  arithmetic,  Teletype  I/O  .  . . 


DATA  STRUCTURES 

Data  structures  are  places  to  put  things  so  you  can  find  them  or  use  them  later. 
BASIC  has  at  least  three  important  ones:  a  symbol  table  which  looks  up  a  pro¬ 
gram  name,  A  or  Z9  or  AS,  with  its  value.  If  we  had  a  big  computer  where  space 
was  not  a  huge  problem,  we  could  simply  preallocate  all  storage  since  BASIC 
provides  for  only  312  different  names  excluding  arrays.  When  memory  is  so 
costly  this  doesn't  make  much  sense.  Somewhere,  also,  we’ve  got  to  store  the 
names  which  BASIC  is  going  to  need  to  know,  names  like  LET  and  GO  TO  and 
IF.  This  table  gets  pretty  big  when  there  are  lots  of  statements. 

Lastly,  we  need  some  information  about  what  is  a  legal  BASIC  statement  and 
which  error  to  report  when  it  isn't.  These  tables  are  called  parsing  tables  since 
they  control  the  decomposition  of  the  program  into  its  component  parts. 


SHOULD  OUR  BASIC  BE  TIME  SHARING? 

We  don’t  think  we’ll  try  to  time  share  our  8080 
among  many  users.  While  there  is  no  fundamental 
difficulty  in  making  a  multiuser  system,  it  doesn’t 
seem  worth  the  effort. 


STRATEGY 


Divide  and  Conquer  is  the  programmers  maxim.  BASIC  will  consist  of  a  lot  of 
smaller  pieces  which  communicate  with  each  other.  These  pieces  themselves 
consist  of  smaller  pieces  which  themselves  consist  of  smaller  pieces,  and  so  forth 
down  to  the  actual  code.  A  large  problem  is  made  manageable  by  cutting  it  into 
pieces. 

What  are  the  pieces,  the  building  blocks  of  BASIC?  We  see  a  bunch  of  them: 

*a  supervisor  which  determines  what  is  to  be  done  next.  It  receives  control 
when  BASIC  is  loaded. 

*  a  program  and  line  editor.  This  program  collects  lines  as  they  are  entered 
from  the  keyboard  and  puts  them  into  a  part  of  computer  memory  for 
later  use. 

#a  line  executor  routine  which  executes  a  single  BASIC  statement,  whatever 
that  is. 

*a  line  sequence  which  determines  which  line  is  to  be  executed  next. 

*a  floating  point  package  to  provide  floating  point  on  a  machine  without  the 
hardware. 

*  terminal  I/O  handler  to  input  and  output  information  from  the  Teletype  and 
provide  simple  editing  (backspace  and  line  deletion). 

*a  function  package  to  provide  all  the  BASIC  functions  (RND,  INT,  TAB,  etc.) 
#an  error  handling  routine  (part  of  the  supervisor). 

*a  memory  management  program  which  provides  dynamic  allocation  data 
objects. 

These  are  the  major  ones.  As  we  get  futher  into  the  system  we'll  begin  to  see 
others  and  we'll  begin  to  be  able  to  more  fully  define  the  function  of  each  of 
these  modules. 


YOU  MEAN  IT  DOESN'T  SPEAK  BASIC 
OR 

(IDIOT  SAVANT  CAN'T  SPEAK  UNLESS  SPOKEN  TO) 

Many  enthusiasts  for  the  INTEL  series  of  CPU  ‘chips'  have  had  the  heart-break 
of  opening  up  the  package,  and  not  finding  a  cord  with  which  to  plug  it  in. 

Now  that  the  ALTAIR  has  made  its  debut,  the  next  stumbling  block,  software, 
rears  its  ugly  head.  Skip  Phile,  the  harried  computer  fiend,  had  the  following 
comments  on  programming. 

"It's  obvious  that  toggling  machine-code  programs  from  the  front-panel  has  its 
limitations,”  Skip  pronounced,  looking  up  from  his  Hazeltine.  “First  there’s 
the  matter  of  a  'scope  driver,  followed  by  a  syntax  analyzer,  formatter  for  out¬ 
put,  interrupt  routines,  and  error  checking  logic.  At  the  rate  of  one  word 
toggled  into  memory  every  ten  seconds,  a  good  worker  can  have  a  running 
program  by  Christmas  '76."  Mr.  Phile  handed  me  a  Government  Document 
l  (reprinted  here  for  your  convenience^  “It  says  here,”  he  continued,  "that 
the  US  Gov  has  a  hardwired  BASIC  program  that’ll  run  on  the  8008.  That's 
something  even  the  good  old  1401  never  had." 

“Armed  with  the  ALTAIR,  a  TV  typewriter”,  and  a  good  knowledge  of  BASIC, 
anyone  should  be  able  to  get  a  low-grade  STARTREK  game  going  in  about  a 
I  month.” 

I  Which  is  good  news  for  people  who  are  still  trying  implement  a  toaster  controller 
or  whose  callouses  from  toggling  front-panel  switches  are  interfering  with  their 
I  flute-playing. 

Chuck  Polisher 
P.  O.  Box  4214 
Boulder  Colorado  80302 
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TINY  BASIC 


Pretend  you  are  7  years  old  and  don't  care 
much  about  floating  point  arithmetic  (what's 
that?),  logarithms,  sines,  matrix  inversion, 
nuclear  reactor  calculations  and  stuff  like 
that. 

And  . . .  your  home  computer  is  kinda  small, 
not  too  much  memory.  Maybe  its  a  MARK-8 
or  an  ALTAIR  8800  with  less  than  4K  bytes 
and  a  TV  typewriter  for  input  and  output. 

You  would  like  to  use  it  for  homework,  math 
recreations  and  games  like  NUMBER,  STARS, 
TRAP,  HURKLE,  SNARK,  BAGELS, . . . 

Consider  then,  TINY  BASIC 

■  Integer  arithmetic  only  -  8  bits?  16  bits? 

■  26  variables:  A,  B,  C,  D, . . .,  Z 

■  The  RND  function  —  of  course! 

■  Seven  BASIC  statement  types 

INPUT 
PRINT 
LET 
GO  TO 
IF 

GOSUB 

RETURN 

■  Strings?  OK  in  PRINT  statements,  not 
OK  otherwise. 

Keep  tuned  in.  More  TINY  BASIC  next  time, 
including  some  GAMES  written  in  TINY  BASIC. 

WANTED  -  FEEDBACK!  Your  thoughts  ideas, 
etc.  about  TINY  BASIC  urgently  requested  by 
the  PCC  Dragon . 


R7 5- 20— Weaver,  A.  C.,  M.  H.  Tindall,  and 
R.  L.  Danielson,  "A  Basic  Language 
Interpreter  for  the  Intel  BOOS  Micropro¬ 
cessor"  (52  pp..  Report  No.  UIUCDCS-R- 
74-658,  University  of  Illinois,  Urfeana, 
Illinois). 

A  BASIC  language  interpreter  has  been 
designed  use  in  a  microprocessor 

environment.  This  report  discussed  the 
development  of  1)  an  elaborate  test  editor 
and  2)  a  table  driven  interpreter.  The  entire 
system,  including  text  editor,  interpreter* 
user  test  buffer,  and  full  floating  point 
arithmetic  routines  fits  in  16K  words. 


Aha!  Help  is  available.  We  found  this  on  page 
68  of  the  January,  1975  issue  of  Computer. 
(Published  by  IEEE  Computer  Society,  5855 
Naples  Plaza,  Suite  301,  Long  Beach  Ca.  90803 


8  NEWS  FROM  A  SMALL  PLANET 


Prom  a  letter  written  to  Rusty  Whitney 
at  OMSl  - 

Dear  Rusty  - 

Many  thanks  for  the  nice  letter  in  response  to  my 
inquiiy  about  computing  equipment  for  home  use. 

You  were  so  helpful  that  Vm  going  to  impose  on  you 
for  some  more  advice*  this  time  about  software. 

After  looking  around  at  prices  for  used  computers 
I've  about  decided  that  almost  evety  thing  costs  too 
much,  American  Used  Computers  is  selling  POP-SI's 
with  4K  for  about  $2400*  which  seems  to  me  to  be 
grossly  overpriced*  and  their  other  brokerage  houses 
are  about  the  same,  in  addition*  it  seems  dear  that 
microprocessor-based  machines- which  are  certainly 
OK  for  what  1  want  to  do  -  are  about  to  blossom  in 
a  big  way  for  relatively  little  money.  You  may  have 
seen  the  article  in  January's  Popular  Electronics  in 
which  a  complete  kit  based  on  Intel's  8080  chip  is 
being  offered  for  under  $400  with  essentially  no 
memory,  and  an  extra  S260  for  every  4K  of  very 
fast  RAM  up  to  64K  (all  directly  addressable).  The 
producer  of  the  kit  is  also  offering  cheap  discs* 
terminals*  all  kinds  of  I/O  peripherals  and  a  whole 
range  of  other  equipment,  for  a  complete  system. 

I’m  sure  that  other  companies  will  be  offering  similar 
tilings  and  that  this  is  probably  the  wav  to  go  for 
people  like  myself. 

The  only  problem  1  can  see  with  this  approach  is  that 
so  far  none  of  the  chips  have  software  of  any  real 
sort  Most  of  the  microprocessors  are  apparently 
intended  for  dedicated  process  control  applications, 
and  consequently  are  supported  primarily  by  cross* 
assemblers  and  high-level  languages  requiring  other 
machines*  which  defeats  the  purpose  of  a  home  sys¬ 
tem.  Even  those  units  that  have  resident  assemblers 
won't  really  do  for  general  home  use,  because  the  TV 
displays  that  almost  have  to  be  used  because  of  cost  will 
only  display  a  few  lines  at  a  time  and  don’t  offer  hard 
copy;  this  is  likely  to  make  debugging  very  difficult 
even  for  little  programs.  Obviously  what’s  needed  is 
a  BASIC-type  package  and  those  don't  exist. 

A  way  out  of  this  would  appear  to  be  offered  by  the 
fact  that  some  chip  makers  are  beginning  to  develop 
microprocessors  that  emulate  existing  systems  for  which 
lots  of  software  is  available.  Fluis  single-or  multiple- 
chip  processors  emulating  (is  that  the  righ  I  word?)  the 
PDP-8E  and  PDP-1 1/05  are  about  to  come  on  the 
market.  The  question  is*  if  amateurs  build  machines 
based  on  these  chips  can  they  get  DEC’s  (or  whoever's) 
software  without  paying  a  fortune  for  it?  I  don’t  know 
anything  about  whether  software  is  proprietary*  whether 
someone  who  already  has  a  DEC  machine  can  make 


copies  of*  say  the  BASIC  code  and  give  it  away*  or 
what?  Any  comments  you  can  pass  along  on  this  area 
of  software  for  home  systems  would  he  much  appre¬ 
ciated.  I  don't  know  quite  how  to  pose  the  question 
to  DEC  or  Data  General  —  “please  give  me  your 
expensive  software  so  I  can  use  it  on  my  machine?” 

You  asked  about  my  experience  building  a  TV-set- 
based  display  terminal.  I  built  one  from  the  plans  in 
the  Radio-Electronics  article  by  Don  Lancaster  about 
a  year  ago.  It  does  exactly  what  you  suggest  you'd 
like  to  have  -  generates  characters  as  an  RF  signal 
that  goes  directly  to  a  TV  set’s  antenna  terminals.  It 
will  put  up  to  32  characters  per  line  on  up  to  16  lines 
on  the  screen,  and  has  a  cursor.  This  would  seem  to 
be  enough  for  most  applications,  and  getting  a  denser 
display  apparently  requires  modifying  the  TV  set  for 
greater  bandwidth.  A  few  comments  on  this  desijpi; 

1,  Nobody  should  try  to  build  it  without  cither 
substantial  electronics  background  and  available  test 
equipment,  or  free  access  to  someone  who  can  provide 
this  expertise.  Otherwise  you  couldn't  get  it  debugged, 
especially  if  you  use  surplus  ICs. 

2  It  wasn't  terribly  cheap  -  over  S 100  with  one  page 
of  memory*  excluding  the  TV  set,  and  at  that  l  had 
a  lot  of  the  conventional  parts  Like  resistors*  etc. 

3.  The  parts  were  hard  to  get  -  took  me  over  4 
months  -  and  Hie  IC’s  often  didn’t  work  right*  re¬ 
quiring  frustrating  debugging  and  replacement. 

4.  Hie  cursor  can’t  be  manipulated  by  software  and 
the  display  doesn’t  scroll.  I  think  these  things  are 
do-able  with  add-on  circuitry*  but  not  by  me. 

5.  The  use  of  a  TV  set,  with  its  raster  scan,  puts 
limits  on  die  use  of  the  display  for  nwvalphanumeric 
applications  like  drawing  pictures,  unless  you  have 
almost  unlimited  memory  . 

Southwest  Technical  Products  ill  El  Paso  is  now  mar¬ 
keting  a  version  of  this  display  that  seems  a  lot  better 
than  mine  -  it  uses  static  RAMS  (cheaper  and  simpler) 
has  a  two-page  memory,  and  allows  you  to  plug  in 
cards  for  serial  UART  or  parallel  I/O*  manual  or 
automatic  cursor  control,  etc,,  which  they  also  make. 
Hie  kit  sells  for  about  $200  without  tire  special 
Features  and  without  a  keyboard,  1  wouldn't  be 
surprised  if  this  cost  couldn't  be  brought  down  below 
$100  with  volume  production  and  with  some  chips 
specifically  engineered  for  the  application.  By  the 
way*  SWTP  also  offers  a  keyboard  kit  with  ASCII  en¬ 
coder  for  about  $40  -  I  built  it  and  think  it’s  way 
overpriced  for  what  you  get  -  surplus  is  just  as  cheap 
and  a  lot  better  mechnaically. 


If  you're  interested  in  home-fire w  stuff  you  should 
write  to  Hal  Singer  at  the  Lompoc  HS  Computer 
Center,  Constellation  Way,  Lompoc,  Ca.  and  get  on 
his  Mark-8  User's  Group  Newsletter  mailing  list  {no 
charge,  but  send  some  SASE's  and  a  couple  of  buck  to 
help  him  out),  This  group  was  started  after  the 
Radio  Electronics  article  on  the  8008  based  computer* 
and  now  has  about  300  members  nationwide  with 
very  diverse  backgrounds.  He  puts  out  a  mimeo¬ 
graphed  newsletter  once  every  couple  of  months  or 
so  with  tips  for  construction,  suggested  applications, 
who's  doing  what  in  amateur  computers,  suggested 
circuits*  etc,  I  think  he  may  have  the  start  of  some¬ 
thing  big  including  maybe  a  way  for  amateurs  to  buy 
things  at  OEM  prices. 


Jim  McCord 
330  Vereda  Levenda 
Goleta,  Ca.  93017 

P.5,  Have  you  seen  the  article  by  Joseph  Weisbecker 
of  RCA  on  home  computing  in  the  August  issue  of 
Computers!  Very  interesting.  He  used  an  audio 
cassette  For  bulk  storage  of  data  and  audio  messages; 
his  computer  (based  on  the  RCA  COSMAC  micro¬ 
processor)  talks  to  you!  Great  for  young  kids  who 
can’t  read  yet.  He  also  had  some  clever  ideas  for 
application. 


De  ar  PCC  - 

1  presently  have  a  Radio  Electronics  TV  typewriter 
and  am  building  the  Mark- 3  mini  computer  The 
TVT  parts,  including  PC  hoards,  power  supply, 
connectors ,  and  all  eke  ironies  cost  me  SI 33. 00. 

.4/i  ASCII  keyboard  kit  which  I  purchased  from 
Sou  thwest  Technical  Products  cost  $39, 00,  The 
February  '75  issue  of  Radio  Electronics  di scribes  a 
UART  which  plugs  into  the  TVT  hoard  With  this 
UART  I  will  be  able  to  talk  to  and  receive  from  a 
Teletype,  record  TTY  messages  on  a  cassette,  play 
back  cassettes  to  the  TTY . 

Total  Cost 


TV  Typewriter 

133.00 

ASCII  Keyboard 

39.00 

UART 

35.00 

Mark-8  with  IK  words 

27S.0O 

Cassette  tape  recorder 

f  mass  memory ) 

Television  display* 

free 

$485.  00 


IK  static  RAM'S  (2102  or  2602)  now  available 
for  8  for  $65, 00.  4K  memory  PC  hoards  for  the 
IK  static  RAMS  will  be  available  soon  for  under 
$10, 00  cock  Estimated  cost  of  4K  increases  of 
memory  -  $280,00, 

Now  if  1  could  fust  find  plans  for  an  RS-232 
interface , , . 


All  of  my  suppliers  have  either  advertised  in 
Radio-Electronics  or  been  mentioned  in  “Letters 
to  the  Editor",  since  the  TV  typewriter  article. 

The  Max b kit  with  IK  memory  *  ( 1-8008*  all  resistors, 
all .  1  disc  capacitors,  and  all  7400's,  plus  82102*$) 
for  $145  is  sold  by  M  &  R  Enterprises,  P,  O,  Box 
10U,  Sunnyvale,  Ca,  94088 

BUI  Godbout  Electronics,  Bax  26  73 ,  Oakland, 
Airport,  Ca,  94614 ,  Advertising,  in  Felk  75  issue * 
page  98  lists  8008'$  for  $50. 00,  A  kit  with  the  8008 
81 K  static  memories ;  and  1-G252Q3  (8x  256 ) 
EROM  for  $130,00, 

Also  in  Feb.  issue ,  page  27,  a  new  TV  type  writer 
Full  kit  less  keyboard,  power  supply  and  case 
selling  for  $1 75. 00.  (Careful  shopping  around  would 
get  all  the  parts  including  the  power  supply  for 
$  130  to  $ 140 h  Also  available  with  new  TVT  11 
are  optional  pinging.  UA  R  T  board ,  parallel  inter¬ 
face  board,  cursor  control  hoard '  and  offline  edit 
and  screen  board. 


James  Fry 

4249  N.  Lockwood 

Toledo,  Ohio  43612 


Mr,  Albrecht  - 

There  can  be  no  possible  dispute  about  the  micro - 
compu  ters  being  the  thing  of  the  fit  ture.  Just  look 
at  all  the  hobbyists  that  the  recent  articles  have 
stirred  up.  Within  a  year  the  number  should  more 
double.  Costs  for  parts  are  constantly  dropping, 
even  with  inflation 


Gary  T.  Post 
475  Brooks 
Lemoore,  Ca.  93245 


Some  of  your  readers  might  be  interested  in  knowing 
that  there  are  groups  of  amateur  radio  operators  in 
the  U.S,  and  throughout  the  world  that  listen  in  on 
transmissions  from  orbiting  earth  satellites. 

The  first  group  of  these  ", space  eavesdroppers"  was 
formed  in  the  early  '60's  in  the  Kettering  School  in 
England  The  organization  in  the  US  is  the  North 
American  Branch  of  the  Kettering  Space  Eavesdroppers 
The  main  event  everyone  is  waiting  for  is  the  joint 
AppoUa-Soyuz  mission  in  the  summer  of  1975 l 

No  amateur  radio  license  is  needed  but  you  do  need 
some  equipment  for  receiving  I f  you  are  interested 
and  have  access  to  a  computer  Tm  sure  this  organiza¬ 
tion  would  be  grateful  if  you  would  like  to  help 
compute  satellite  orbits ,  and  distribute  them  to  other 
listeners* 

For  more  background  information f  radio  frequencies 
and  sample  satellite  tracks  you  can  contact  me. 

By  the  way *  Bob *  could  you  give  me  some  information 
on  the  “enterpruing group" on  the  East  coast  that 
is  planning  a  FCC  type  center f 

Charles  Shapiro 
40  Acacia  Ave 
Chestnut  Hill,  Ma.  02167 


from 

Manchester  & 
Hertfordshire 


Dear  Bob, 

Hie  use  of  mini  computers  for  education  in  this  country 
continues  to  grow,  particularly  in  the  teacher  training 
sector.  As  you  will  know,  users  of  liiese  systems  have 
formed  as  association  called  MUSE  (Mini  computer 
Users  in  Secondary  Education).  They  have  been  active 
now  for  about  2H  years  and  shortly  are  to  hold  their 
third  annual  working  weekend.  One  of  their  members 
tells  me  that  his  school  system  is  shortly  to  be  upgraded 
from  an  EDU5YSTEM  20  to  include  dual  DECT  APES 
and  the  capability  for  OS/S  BASIC.  Perhaps  you  could 
suggest  some  educational  users  of  similar  systems  in 
the  States  who  could  usefully  exchange  ideas, 

I  have  enclosed  further  issues  of  the  U,IC  Newsletter 
‘Computer  Education  News1  and  also  details  of  an 
attempt  I've  made  at  writing  about  the  technology 
associated  with  computer-based  learning.  Best  wishes. 

JJ,  Turnbull 

Head  of  Education  Applications  Sector 

The  National  Computing  Centre  Ltd. 

Quay  House,  Quay  Street 

Manchester  M3  3HU 


MORE  NEWS  9 


Dear  People's  Computer  Company. 

Over  the  last  six  months  occasional  copies  of  People *s 
Computer  Company  Newsletter  have  been  falling  into 
my  hands  and  1  have  never  failed  to  be  invigorated  and 
excited  by  it.  We  are  an  o  flic  a  l  organization  within 
England  responsible  for  promoting  good  computer 
education  within  the  county  of  Hertfordshire.  Wc  make 
use  of  a  DEC  System  10  computer  situated  at  the 
flat  field  Polytechnic  which  is  about  twenty  miles  io 
the  north  of  London,  We  provide  educational  services 
for  all  the  schools  and  colleges  within  Hertfordshire 
who  make  use  of  this  system  and  are  prepared  to  talk 
to  anybody  about  computer  education. 

We  very  much  want  to  carry  on  receiving  copies  of 
this  Newsletter  and  we  have  a  suggestion  which  would 
make  our  administrative  burden  rather  simpler  and 
which  would  probably  be  amenable  to  you.  As  part 
of  our  activities  we  publish  a  regular  flow  of  Bulletins 
and  of  various  paper-backed  texts  -  programming 
manuals,  package  diets,  and  so  forth.  Would  you  be 
prepared  to  barter  these  for  continuing  copies  of  the 
Newsletter?  I  am  enclosing  a  copy  of  our  latest 
Bulletin  and  a  few  other  of  the  lightweight  materials 
with  this  letter  so  that  you  can  see  what  we  produce 
and  at  the  same  time  I  am  despatching  you  by  surface 
mail  the  rather  heavier  material.  An  up-to-date  list 
of  what  we  publish  is  usually  primed  in  the  back  of 
our  Bulletins. 

If  you  are  interested  in  the  exchange  of  programs 
then  that  could  easily  be  arranged  too,  although  most 
of  our  programs  are  written  in  DEC  BASIC  which 
is  rather  different  from  Hewlett -Packard  BASIC  parti¬ 
cularly  over  text  handling  facilities. 


J*  Jaworski 

Advisory  Unit  for  Computer  Based  Ed. 
19  St.  Albans  Road 
Hatfield,  Hertfordshire, 

ALIO  OKU 


machine  language  vs  assembler—  an  opinion 


Dear  Bob  - 

I  just  realized  that  you  am  in  rite  planning  stages  of 
an  assembly  language  book.  Please  do  not  think  that 
the  following  h  to  put  down  your  project;  I  am  sure 
that  whatever  you  do  will  be  well  received.  For  some 
time  now,  I  have  hid  lome  radical  ideas  abou  t  assembly 
language?  if  you  have  opposing  views,  i  hope  that  you 
may  find  time  to  write*  that  we  may  reason  together 
m  good  humor. 

It  is  my  position  that  assembly  language,  being  the 
fast  level  of  software  languages,  is  by  far  the  most 
inefficient  lagnuage*  including  machine  language.  Its 
use  should  therefore  be  discouraged  tin  favor  of  octal 
or  hexadecimal  look-up  charts);  my  reasons  are: 

L  In  general,  an  Assembler  is  a  software  system  for 
converting  three  letter  alphabet  codes  into  machine 
code  on  a  one-for-three  byte  basis,  Tim  directly  implies 
that  a  machine  language  program  may  run  in  available 
memory!  but  an  assembler  version  will  not  fit,  and 
thus,  means  that  all  software  modification  (and  there 
is  always  modification)  must  be  done  outside  the 
computer,  perhaps  on  paper-tape  TTY  equipment. 

Not  only  is  this  slow,  but  it  automatically  excludes 
the  editing  advantages  of  software  systems  internal 
to  the  computer 

2.  In  actuality,  the  situation  is  worse  than  described 
above.  In  general  a  Symbolic  Assembler  reserves 
several  alpha-numeric  spaces  (bytes)  in  each  command 
for  symbolic  addressing  and  carnage-return  (in  the  usual 
TTY  form).  This  means  that  a  typical  assembler  pro¬ 
gram  may  be  eight  or  more  times  the  bit-length  of  the 
equivalent  machine  code. 

Symbolic  addressing  means  that  you  can  specify  a 
“jump  to  ‘HOP'  "  command,  where  “HOP"  has 
labeled  a  statement  somewhere  in  the  program;  this  is 
quite  helpful  in  program  modification.  When  working 


in  machine  language,  each  “jump  to”  includes  the 
actual  address  of  the  instruction  you  wish  to  “jump  to.” 
If  additional  steps  are  inserted  in  the  machine  code, 
not  only  must  all  succeeding  steps  be  “bubbled  up,” 
but  ah  jump  commands  referring  to  addresses  in  the 
modified  area  must  also  be  altered.  A  Symbolic 
Assembler  will  generate  tables  to  do  this  automatically 
during  re- assembly  after  each  modification. 

But  a  relatively  minor  machine  language  program 
(similar  to  a  conventional  re-locatahle  loader)  can  be 
written  to  do  the  same  thing;  “jump  to”  statements  can 
be  identified  and,  if  the  jump  is  to  a  modified  address* 
the  jump  address  is  changed.  The  operator  can  step 
through  a  program  on  a  (machine  operated)  CRT 
display,  and  on  command,  cause  a  software  system  to 
insert  a  NO-OP,  bubble  the  program!  s)  up,  and  change 
internal  “jump  to”  addresses.  Thus,  a  relatively  minor 
machine  language  program  allows  on-line  program  editing 
while  a  major  Symbolic  Assembler  may  allow  only  off¬ 
line  modification. 

3,  The  final  advantage  of  an  Assembler  is  the  use  of 
mnemonic  codes,  which  seem  to  have  a  greater  affinity 
for  human  memory  than  octal  numerics.  After  sev¬ 
eral  months  of  intense  8008  programming.  I  am  just 
now-  beginning  to  reliably  remember  the  numeric 
machine  codes.  But  programming  is  not  a  “sit  down 
at  the  terminal  and  start  in”  job ;  rather,  it  is  a  pencil- 
and -paper  process  in  which  logical  processes  are  ordered, 
erased*  and  squinched  in-between  others  until  the 
desired  effect  is  predicted  It  is  thus  not  hard  to  use  a 
simple  octal  conversion  list  for  the  appropriate  com¬ 
mands  once  the  concepts  are  firm. 

The  Assembler  version  of  a  program*  being  outside 
the  computer,  can  be  printed  out  easily,  but  must  be 
stored  and  maintained  in  the  assembler  version*  in  case 
future  use  might  show  the  need  for  modification.  The 
machine-language  version  must  be  masked,  translated 


and  sent  (to  TTY  or  CRT)  for  examination.  But  during 
this  process,  a  relatively  minor  program  (compared  to 
tlte  Assembler  system  itself)  could  also  output  assembler 
alphabet  codes.  A  larger  system  could  output  an 
English  interpretation  in  words*  instead  of  mnemonic 
codes-  In  any  case,  machine  language  coding  can  do 
what  assembler  coding  con  do,  far  more  efficiently. 

The  above  arguments  are  critical  in  a  small-memory 
system.  With  a  disk  (or  semiconductor  disk  replace¬ 
ment)  you  can  better  afford  to  be  sloppy.  But,  for 
a  while  at  least*  a  whole  lot  of  people  can't  really 
afford  it 

It  is  easier*  not  harder,  to  program  in  machine  code, 
hut  lots  or  people  are  afraid  of  it  Non  computer- 
type  scientists  ridicule  it.  Even  computer  people  are 
far  more  concerned  with  higher-level  languages,  I 
myself  believe  that  small  companies  will  presently 
start  offering  programmed  ROM's  for  personal  com¬ 
puters;  a  pre-programmed  APL  system  would  really 
tear  things  open.  Such  a  system  exists  for  the  8008, 

1  believe*  in  Micro  Computer  Machines  MCM/70. 

I  have  seen  this  desk-top  computer  operate,  and  It 
is  really  a  powerful  unit:  but  the  price  is  creeping 
up  over  5K  now,  so  it  h  not  what  it  should  be. 
Generously*  (here  may  be  SI  000  worth  of  electronics 
in  the  thing;  the  money  goes  for  the  APL  system. 

But  we  see  the  future*  and  there,  but  for  S5K  would 
go  L 

Terry  F,  Ritter 

Vice  President 

Dantco 

2524B  Glen  Springs  Way 

Austin,  TX  78741 


10  NEWS  HOW  DO  DRAGONS  OPERATE  TTYS? 


S 


For  The  Dragon's  Lair  at  the  PCC  — 

SO  HOW  DO  DRAGON'S  OPERATE  TTY'S?  I  /neart 
those  claws  aren't  too  advantageous,  even  for  electric 
typewriters,  Unless  you  operate  on  a  voice  instruction 
system ,  like  Hat  in  2001 ,  A  Space  Odessey.  And  Hat 
can  even  have  conversationsl  Simple,  right?  Wrong! 

An  article  in  Pschotogy  Today  tells  why.  The  article 
from  a  May  1974  PT  is  called  "I Why  Computer  Don't 
Talk  Like  Hal  in  2001/'  The  thing  that  attracted  it 
to  me  was  a  pair  of  store  bought  teeth  reading  a  paper 
tape. 

After  reading  the  article ,  you  find  how  very  very  corrb 
p/ex  OUR  language  is  and  how  simple  BASIC  is  (or  for 
that  matter  any  computer  language),  ft  retails  an 
article  about  hte  Psychiatrist  program  at  MIT  called 
"E Uza"  and  i f$  di faculties.  Then  i t  sho ws  you  ho w 
one  program  analyzes  a  single  English  sen  fence.  When 
you  finish  the  article  you  find  that  it  is  a  long ,  long 
way  off  before  computers  can  talk  English  like  Hat. 

During  my  vacation ,  /  visited  the  OMSI  Computer 
Room.  /  was  impressed.  Here,  at  the  Medford  Mid 
High ,  students  know  only  programming,  togging  and 
running  only  BA  SIC,  along  with  very  elementary 
Machine.  There  at  OMSK  students  (same  age /  know 
advanced  programming  techniques,  how  to  alter  com¬ 
puter  languages,  howto  pick  new  computer  hardware, 
kno  w  exactly  how  th  e  compu  ter  works.  Not  only  am 
their  students  advanced,  but  so  is  their  hardware; 

DEC'S  SUPER  BASIC  using  E DU/CRUNCH,  along 
with  it's  accompanying  machine  language.  Many 
many  TTY's  and  3  screens,  for  games  and  computer 
art  Compare  that  to  our  2  Mid  High  TTY's  connected 
by  phone  to  a  crummy  HP 2000 F!  If  everybody  is 
like  that  in  Hie  Computer  World  (all  f  know  about 
this  world  is  from  the  PCC  and  what's  in  Medford), 
vne  have  got  a  long  way  to  go!  (baby). 

Though  some  space  is  there  at  the  OMSK  it  seems  that 
every  nook  and  cranny  is  used  for  a  TTY ,  screen  or 
computer  (and  their  manuals , . -  ■  whew!}  But  there 
is  always  space  for  a  newcomer  who  didn't  even  make 
pre-arrangements,  ME .  /  played  a  couple  of  games , 
ask&d  questions  and  looked  around.  There  ms  a  lot 
to  see  in  that  small  room .  And.  I  thank  the  QMS! 
bunch  for  letting  me  see  it 

Now  I  got  to  brag  about  myself.  Not  actually  brag,  but 
to  tell  you  guys  wh  y  I  take  your  paper  or  magazine  . [ 
and  what  it  does  for  me.  Lately ,  with  techniques  from 
DAVE  OF  THE  CAVES ,  TAXMAN,  SHARK,  MUGWUMP 
The  Programmers  Toolbox  and  anything  else,  I  have 
splurged  on  writing  programs  Though  some  have  not 
gotten  on  tape  yet,  I've  made  numerous  dry  runs  to 
check  for  m  istakes  (One  of  our  computer  instructors 
prefers  me  to  write  "educational"  program  instead  of 
games  "Games",  he  implies,  " are  OK  to  write,  but 
fust  as  long  as  they  are  good,  and  you  don't  waste  paper 
or  time.") 

Here  are  some  of  my  very  few  Public  Service  Programs: 

Dinner  —  a  program  for  planning  dinners.  This  uses 
the  BRK  function  of  2Q00F  and  makes  the  runner  of 
the  program  put  ait  4  basic  foods  into  the  dinner, 
white  computing  times  for  preparation,  at  a  given 
serving  time i 

Number  Line  ~  a  program  which  takes  over  the  tedious 
fob  of  making  number  fines.  It  draws  up  to  10  number 
lines  on  a  page,  and  prints  the  assignment  data  from 
input  I'm  sure  many  a  math  teacher  would  tike  a  neat 
copy  of  number  lines 

SUMWRD  “  this  explores  the  use  of  basic  English  lam 
into  making  words  (I've  found  16  different  types  of 
syllables  possible  in  English  words). 


I  am  also  working  on  a  program  which  explores  the 
human  approach  to  understanding  fangauge.  A  lso  on 
the  drawing  board  is  a  computer  information  system;  for 
science,  history ,  math  and  any  other  sub  feet  But  due 
to  their  difficulties,  they  probably  will  remain  on  the 
drawing  board. 


t  also  have  games  made,  which  of  course,  out  number 
all  my  "useful"  programs.  My  proudest  achievement 
is  PICK  A  #„  which  is  the  3  digit  number  guessing  game. 
Another  is  KILLER,  a  game  where  you  must  search 
for  your  KILLER  before  he  finds  you.  It  is  based  on 
the  principle  of  MUGWUMP.  Then  there's  WAR,  a 
computer  version  of  the  card  game  of  the  same  name. 
Other  games  which  l  wish  to  complete  within  my  fife* 
time  are  PROBE,  a  space  game  using  the  Y  *  mX*8 
formula  which  determines  slope,  where  your  ship  must 
seek  and  destroy  an  enemy  vessel.  But  your  only  clue 
to  if ^position  is  one  "disabling  ray"  (That  reminds 
me,  you  ought  to  plan  a  special  issue  on  SPACE  GAMES 
that  would  be  fun.)  A  Iso  Backgammon  is  planned  to 
be  a  computer  game,  but  it  seems  to  be  too  slow  to  be 
pfayedonaTTY. 

Medford  is  a  good  place  to  develop  computer  skills, 
along  with  electronics,  drafting  and  musical  arts.  But 
it  seems  to  my  dismay,  (may  I  display  my  dismay?) 
that  our  family  writ  move  to  Spokane,  Will  somebody 
out  there  please  mil  me  if  they  have  computer 
instruction  in  Spokane  public  schools? 


Byron  V ,  Cabz 
4837 Friffin  Omk  Road 
Medford  Oregon  97501 


Sssse 
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“I'rekkie” 

*  If  I]  . 

Dear  People: 

Have  been  meaning  to  write  to  you  for  some  time,  but 
what  with  my  finishing  my  MS  in  comp  sci  (of  which 
I  am  rather  immodestly  proud),  and  changing  schools 
to  pursue  my  PhDt  this  is  the  first  opportunity  which 
has  turned  up* 


I  have  greatly  enjoyed  reading  the  back  issues  of  the 
PCC  and  am  delighted  to  find  a  group  which  is  dedi¬ 
cated  to  educational  and  recreational  uses  of  computers* 
It  is  encouraging  to  note  that  ‘fun’  uses  of  computer 
time  are  becoming  somewhat  more  legit  and  no  longer 
means  instant  expulsion  from  the  computer  tab  if  the 
director  catches  you! 


Besides  being  a  computer  phreak,  1  am  a  “Trekkie.” 
Nothing  fanatic,  you  understand,  (Le.,  no  pointed 
sideburns  [or  for  that  matter,  pointed  ears]  ),  but 
nonetheless  still  enough  to  go  around  attaching 
'Star  Trek  LIVES,  bumper  stickers  to  things*  Could 
you  please  send  a  listing  of  Star  Trader?  (For  ten 
dollars,  I  can  do  a  lot  of  typing)  I  am  abo  very 
interested  in  exchanging  listings  with  any  of  your 
readers  who  have  versions  of  Star  Trek  or  Spacewar, 
or  the  like*  Here  there  are  two  BASIC  venous:  one 
gives  you  a  script-type  output,  die  other  is  the  usual 
4094  sectors  with  64  quadratns  galaxy  type*  There 
is  also  an  APL  version,  complete  with  super* novas 
and  gravitational  anomalies*  I’ll  be  glad  to  make  these 
available  to  anyone  who  wants  to  trade*  Also  of 
particular  interest  are  any  ‘graphics'  versions,  such 
as  for  the  DEC  CT*40  system*  I  realize  that  this  may 
precipitate  a  flood  of  mail  as  that  is  the  usual 
consequence  when  anyone  mentions  “Star  Trek”  in 
print,  but  as  they  say,  KEEP  ON  TREKKINM 


‘  \  1925  Saiher 

(Hwy,  2Sfl  mi  Bomtlawn) 

LkUjdmrdmfe,  Mn.  ESI  13 
Telephone  (612J  296-27H9 


Statewide 

Instructional  Computing 

ly?  7/ 

Network  Is  Up 

Minnesota  education  reached  a 
milestone  in  October  1974,  when 
MECC’s  instructional  computing 
network  became  operational*  Still 
lacking  some  telecommunications 
connections  from  schools  to  multi¬ 
plexor  stations,  the  network  is 
about  90%  complete.  Even  so,  the 
completion  of  the  thirteenth  multi¬ 
plexor  station  at  Duluth  was  note¬ 
worthy* 


The  instructional  computing 
network,  using  the  thirteen  multi¬ 
plexors  and  a  wide  variety  of  tele¬ 
phone  company  equipment,  con¬ 
nects  the  800  plus  terminals  to  the 
five  different  computer  locations. 
Approximately  five  hundred  ter¬ 
minals  are  in  the  Twin  City  area 
and  thus  use  the  dial-up  network 
for  telecommunications* 


The  telecommunications  instal¬ 
lation — a  significant  undertaking 
by  anyone's  standards,  has  been 
accomplished  because  of  the  ef¬ 
forts  of  many,  Mr.  Richard  Wil¬ 
liams,  of  the  Bell  Telephone  Com¬ 
pany,  has  been  an  invaluable  mem¬ 
ber  of  the  MECC  telecommunica¬ 
tions  project.  Mr.  Larry  Bueak- 
gans  of  Loonam  &  Associates  has 
done  an  outstanding  job  of  coor¬ 
dinating  and  actually  installing  all 
of  the  multiplexor  equipment  . 

The  telecommunications  network 
is  a  tribute  to  the  cooperative  ef¬ 
forts  of  educators  in  the  field  and 
their  patience. 


Bob  Wier  ‘ 

1 104  5.  College  Rd.  No*  3 
Lafayette,  Louisiana  70501 


UtlfO  Ft 4  udi, 


UNIX  is  a  general-purpose,  multi-user,  interactive  operating  system  for  the  Digital  Equipment  Corp. 

PDP-1  1/40,  11/45  and  1 1/70  computers,  developed  by  Ken  Thompson  and  Dennis  Ritchie  at  Sell 
Telephone  Laboratories,  Murray  Mill,  New  Jersey*  It  qualifies  as  far  and  away  the  most  comprehensive, 
general,  and  sophisticated  operating  system  available  for  any  minicomputer  today. 

Some  of  the  important  features  of  UNIX  are: 

1,  A  hierarchical  (tree-like)  file  system  structure  that  permits  removable  sub-structures; 

2,  Fully  compatible  I/O  to  and  from  files,  devices,  and  other  concurrently-running  jobs  {  or  processes!; 

3,  The  ability  to  initiate  asynchronous  processes; 

4,  System  command  software  selectable  on  a  per-usar  basts  (Le,,  each  user  may  have  a  different 
command  language  available  into  which  he  is  dropped  at  login  time}; 

5,  Over  100  '’subsystems"  including  a  dozen  languages. 


UNIX  was  developed  on  the  PDP-11  in  1971.  Limited  earlier  editions  existed  on  the  PDP7  and  POPS  in 
1969-70,  There  are  now  more  than  70  UNIX  installations  within  and  outside  the  Bell  System.  Some 
representative  non-Bell  users  include  Columbia  University;  the  Oregon  Museum  of  Science  and  Industry; 
Harvard  University;  and  the  Boston  Children’s  Museum,  the  first  licensed  non-Bell  users. 

Some  of  the  more  important  and  interesting  programs  available  under  UNIX  are: 

an  assembler  that  vaguely  resembles  PAL-1 1R; 
a  versatile  text  editor  based  on  QED; 

a  compiler  for  a  language  resembling  BCPL  with  the  addition  of  data  types  and  structures, 
called  C  (  and  successor  to,  of  course,  B); 
a  pseudo-BASIC  interpreter; 
a  text-formatting  program  in  the  mold  of  RUNOFF; 
a  FORTRAN  compiler; 
a  SNOBOL  interpreter; 
an  ASCII  sort-merge  program; 
a  symbolic  (albeit  n  on-interactive  debugger; 
a  form-letter  generator; 

a  very  flexible  standard  user  command  interface  called  the  Shell; 
a  driver  for  the  Federal  Screw  Works  VOTR  AX  voice  synthesizer; 
the  games  of  Wumpus  and  Chess,  plus  a  "learning"  version  of  tic-tac-toe; 
and  an  assortment  of  programs  for  utility  and  maintenance  purposes  {list  contents  of  director, 
check  file  system  integrity,  copy  files,  etc.) 

1  should  be  noted  that  UNIX  is  fully  self-supporting,  largely  self-documenting,  and  extremely  reliable. 
Delivery  of  the  system  includes  source  code  for  the  operating  system  itself  and  all  programs.  Over  90% 
of  the  system  is  written  in  C;  once  you  become  acclimated  to  it  (which  took  me  a  month  of  very 
sporadic  poking  around;  a  more  reasonable  effort  could  be  accomplished  by  an  experienced  programmer 
within  a  few  days),  G  is  a  very  easy  language  to  use. 

We  brought  up  our  Initial  shipment  of  UNIX  in  minutes  without  a  hitch.  We  run  UNIX  on  a  PDP-1 1/40 
computer  with  48K  words  of  core  memory,  two  1,2-mi  1 1  ion- word  disk  cart  irdge  drives,  a  line  printer, 
nine  terminals  including  a  Teletype,  a  DEC  writer  and  six  alphanumeric  CRT's,  a  QUME  high-quality 
30-eps  character  printer,  a  voice  synthesizer  and  {soon)  a  general-purpose  relay/switch  interface  box,  A 
useful  UNIX  requires  a  minimum  of  32K  words  of  core  in  all,  plus  a  disk;  hardware  multiply/dtvide, 
memory  management,  a  real-time  clock,  and,  of  course,  an  1 1/40,  11/45  or  1 1/70  CPU  and  one  or  more 
terminals, 

* 

UNIX  is  extremely  reliable.  We  have  experienced  no  software-related  crashes  since  receiving  the  most 
recent  edition  of  UNIX  about  three  months  ago.  As  this  is  being  written,  our  system  has  been  up  for  four 
consecutive  24-hour  days  without  a  crash;  the  most  recent  crash  before  that  was  due  to  my  own  human 
error,  in  fact,  the  system  has  been  so  reliable  that  I  was  lulled  into  complacency  and  recently  lost 
130,000  characters  of  information  when  our  second  disk  drive  went  flakey  —  I  had  not  made  a  backup 
copy  of  that  cartridge  for  a  couple  of  months.  In  no  case  has  a  processor- re  la  ted  hardware  crash  caused 
any  loss  of  data. 

The  central  philosophy  underlying  the  development  of  UNIX  was  to  provide  a  reasonably  efficient 
environment  for  programming.  The  features  of  the  system  certainly  realize  this  goal:  the  file  structure, 
available  languages,  and  process-orientation  of  the  system  are  all  very  convenient.  Further,  the  system's 
protection  system  and  flexibility  suit  it  well  to  the  requirements  of  a  high  school  that  has  advanced 
computing  courses  or  a  university,  and  to  the  off-the-wall  public  interaction  we  experience  here  at  the 
Children’s  Museum.  We  have  been  sharing  development  work  on  the  system  with  Harvard  University, 
which  has  an  1 1/45  UNIX  that  often  supports  20  users,  since  it  was  first  delivered  to  us.  This  co¬ 
operation  has  led  to  the  implementation  of  a  number  of  games,  utility  programs,  and  complete  sub¬ 
systems  like  an  extended  BASIC  (similar  to  Digital’s  standard  BASIC/RT-11).  Currently  under  development 
are  a  general-purpose  information  storage  and  retrieval  system,  dubbed  The  Information  System  f. 
and  an  extended  and  slightly  more  flexible  shell.  A  high  school  student  is  implementing  FOCAL,  which 
should  be  ready  within  a  few  weeks. 

UNIX  is  available  for  a  nominal  distribution  fee  (at  last  I  heard,  $150}  to  users  who  sign  a  licensing 
agreement  that  requires  that  the  system  be  used  solely  for  educational  purposes.  Users  who  are  not 
willing  or  able  to  sign  the  agreement  may  purchase  a  license  at  a  cost  of  $20,000  (again  as  of  my 
most  recent  contact  with  the  folks  at  Beil.) 

The  system  is  not  covered  by  any  software  support  clause.  Hence,  it  is  not  well  suited  to  the  needs  of 
the  small  school,  or  indeed  of  any  school  that  does  not  have  a  professional  person  with  quite  a  bit  of 
programming  experience;  although  the  software  is,  as  I  pointed  out,  extremely  reliable,  one  still  needs 
to  be  able  to  understand  what's  going  on  in  its  innards  to  be  able  to  diagnose  hardware  problems  that 
crop  up  spontaneously  in  defiance  of  DEC  diagnostics,  and  one  needs  to  become  fluent  in  G  to  write 
new  software  and  make  modifications  to  existing  code.  Nonetheless,  UNIX  is  an  outstanding  bargain 
for  installations  that  can  make  use  of  it. 

Much  of  the  information  in  this  article  has  been  excerpted  and  paraphrased  from  a  document  entitled 
The  UNIX  Timesharing  System  prepared  by  Thompson  and  Ritchie.  Readers  who  would  like  copies 
of  this  document,  or  other  information  on  UNIX  may  contact  me  directly;  where  appropriate, 
requests  for  licensing  information,  etc,  will  be  forwarded  to  Bell,  but  I  will  attempt  to  answer 
technical  questions  so  as  to  minimize  the  strain  on  the  UNIX  development  people.  My  address  is; 

Bill  Mayhew 

Director,  Computer  Systems  Development 
The  Children's  Museum 
Jamaicaway 
Boston,  MA  02130 

t  Copyright  VSTBTby  the  Children's  Museum 


Dear  Bob, 

Good  Heavens,  Where  to  begin? 

1  received  yesterday  the  two  issues  of  PCC  that  have 
been  published  thus  far  this  year  thanks  to  your 
intervention  (I  presume)  with  your  crackerjack  sub¬ 
scription  department.  My  thanks,  I  think;  sometimes 
PCC  simply  frustrates  me  because  it’s  packed  with  too 
many  far-out  ideas  and  l  don’t  have  enough  time  to 
deal  with  all  of  them  and  still  get  my  work  done. 

I  also  realized  that  by  now  I  must  owe  you  about  an 
entire  issue's  worth  of  articles*  both  on  what  we’re 
doing  and  on  UNIX  and  on  our  new  center.  I  promise 
I’m  going  to  get  right  on  them.  Tonight  I  will  write 
about  UNIX;  tomorrow  about  our  new  configuration 
and  what  we’re  doing  with  it. 

Things  here  have  now  reached  the  point  where  1  can’t 
even  keep  track  of  them,  I  have  two  dynamite  high 
school  kids,  Mike  Fitzgerald  and  Eric  Feigeuson* 
working  for  me  doing  software  and  even  a  little  hard¬ 
ware  development.  Mike  is  a  senior  at  Copley  HS 
here*  and  works  at  the  Museum  with  me  for  about  an 
hour  and  a  half  □  day  for  credit  under  the  school’s 
flexible-cam  pus- 1  ike  program.  He  wants  to  he  a  com¬ 
puter  "techie"  when  he  "grows  up"  (heaven  forbid) 
and  is  looking  for  some  inspirational  ways  of  getting 
training  that  will  lead  to  a  job  in  the  reasonable  future. 
He  has  good  skills*  and  is  slowly  learning  all  there  is 
to  learn  about  PDF- 1 1’s  and  VT05  terminals,  but  our 
system  is  finally  becoming  reliable  (knock  on  wood) 
and  the  opportunities  for  hands-on  experience  fixing 
it  are  rather  small.  He’s  also  getting  quite  sharp  with 
software  and  now  uses  UNIX'S  high-level  systems- 
progrnnming  language,  C,  exclusively  (BASIC  is 
currently  implemented  has  no  matrix  operations 
and  is  too  slow  when  it  needs  to  be  swapped  onto 
a  moving-head  disk,  and  C  is  much  better  once  you 
get  used  lo  it% 

Eric  is  a  junior  at  Newton  South  High  School  where 
they  run  RSTS  on  a  system  smaller  than  ours  (used 
to  be  there  weren’t  any  systems  smaller  than  ours!); 
he  had  a  work-study  job  with  them  during  the  summer 
and  has  experience  as  a  System  Manager.  His  soft¬ 
ware  proficient  in  C, 

Yesterday  1  sat  down  with  a  couple  new  staff  people 
and  was  amazed  to  discover  the  range  of  games  and 
things  that  we’ve  implemented.  The  general  public 
has  access  to  seven  of  them:  UGUESS  (1  to  NX) 
number-guessing),  lOCUESSfl  lo  t 0  number-guessing), 
a  modified  WUMPUS*  HANGMAN,  TICTACTOE, 
MATHDICE  (an  adding  game  for  itty-bitty  s),  and  3 1 
(the  game  of  thirty-one).  We  also  have  tried  STARS 
and  REVERSE  but  the  level  of  abstraction  required 
was  too  great  for  our  uninitiated  audience  to  deal  with 
readily.  Sitting  around  on  the  disk  waiting  for  me  to 
check  out  their  instructions  and  interactivity  are 
NIM,  M ADLIBS  (which  I  included  in  my  article  a  year 
and  a  half  ago),  and  several  others  that  l  forget  about 
at  the  moment.  We  also  have  a  couple  of  friendly  quiz 
things  that  we’re  going  to  run  in  conjunction  with  our 
Dentists  role-playing  exhibit  during  Dental  Health 
Week  (Month?)  in  February.  Tm  right  now  in  the 
midst  of  rewriting  the  program  called  the  SHELL 
which  is  the  normal  interface  to  the  system  for  pro¬ 
grammers  and  "real  users":  the  public  interacts  with 
a  program  called  “HI"  which  is  garbage-proof  and 
tells  the  user  a  little  about  the  computer,  the  terminal, 
and  what  things  he  can  do  with  it  I’m  enclosing  a 
printed  copy  of  what  a  sample  terminal  session  might 
look  like  (annotated  of  course). 

Next  month*  we’re  going  to  all-CRT  terminals  In  our 
public  space  (thanks  again  to  our  friends  at  Digital 
Equipment).  Paper  costs  being  what  they  are,  and 
DEC  writers  being  what  they  are,  it  b  the  only  reasonable 
approach. 

I  also  recently  discovered  that  I  have  a  TRAVEL 
BUDGET  that  will  help  to  pay  for  a  maybe  trip  to 
the  West  Coast  later  this  spring  (although  I've  been 
saying  l  was  going  to  make  such  a  trip  every  spring 
for  the  last  four  years)*  Maybe  will  actually  get 
there  this  time  and  will  stop  to  see  PCC. 

Other  than  that,  thinp  are  about  as  off-the-wall 
here  as  normal.  My  work  load  is  lightening  up  a  tad 
(due*  I  think,  to  the  fact  that  I’ve  been  screaming 
about  my  overcommitted  lime  for  three  years  and 
somebody  is  finally  listening)  so  I  migh  t  even  be 
able  to  answer  some  letters  from  readers. 

Keep  up  the  as-per-usual  tuhriffic  work. 

Bill  Mayhew 

Director,  Computer  Systems  Dev. 

The  Children’s  Museum 

The  Jamaica  Way 

Boston,  MA  02130 
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“steal  from 
the  rich... 


From  our  circulation  department  to  Theodore 
Kramer  — 

"Steel  from  the  rich,  give  to  the  poor  and  sell  your 
memoirs  for  3 QIC  ** 

From  Theodore  Kramer  to  our  circulation 
department 

Dear  whoever-it-was-whc^ent-me-th^uick-curMo- 
my-ftnancial-problems .  -  * 

h  you  don't  spel  to  gud  (r  yu  a  teechur?) 

Z  I  steal!  from  the  rich  to  make  the  enclosed  book 
order 

3,  docs  FCC  come  under  your  definition  of  poor?  If 
so  I  have  taken  care  of  part  2  of  your  good  advice, 

4,  I  really  mean!  S30K  yearly,  so  1  would  have  to  sell 
a  mem  oirs  each  year  to  take  care  of  my  needs. 

5,  What’s  a  memoirs?  If  you  could  describe  it  to  me 
and  I  can  find  one,  will  you  buy  it  from  me  for  30K? 

Now,  on  to  new  stuff. 

I  am  interested  in  starting  a  dialog  with  computer  pro¬ 
fessionals  who  are  into  such  ideas  as  home  computing, 
fun  computing,  learning  computing,  etc,,  and  who  would 
like  to  put  something  together  which  would  he  elegant 
and  economical  enough  to  attract  capitalization.  I  have 
some  embryonic  ideas  of  my  own  which  would  benefit 
by  exposure  to  the  cold  light  of  reason  and  experience. 

My  experience  with  computers  is  99.44  per  cent  IBM 
oriented.  I  speak  BAL  and  COBOL  with  equal  facility, 
can  handle  FORTRAN  with  the  help  of  a  book,  and 
have  done  a  few  things  in  GPSS.  “MY**  current  com¬ 
puter  is  an  IBM  370/ 1 68  with  more  core,  disks,  tapes 
scopes,  hells,  and  whistles  than  anyone  in  their  right 
mind  could  ever  use.  They  tell  me  that  TSO,  the  slow 
assed  “time  sharing’  system  up  on  this  beast  chomps 
7CXHKMI  700K!!H!  Can  you  imagine  any  program 
not  written  by  imbeciles  or  hardware  salesmen  that 
burns  that  kind  of  core???  I  won’t  tell  how  much  OS, 
the  super-sophisticated  operating  system  eats . ,  * 
you'll  never  stop  laughing.  Imagine,  this  software  is 
only  to  get  you  to  the  point  where  you  can  put  and 
take  from  the  system.  Application  programs  tend  to 
mn  about  I00K  each,  averagewise.  But  it’s  worth 
it  because  of  the  fantastic  response  time  and  the  many 
users  serviced,  you’d  think . . ,  right??  WRONG??? 
WRONG!!!  The  damn  dumb  monster  sometimes 
times  out  during  log-on  for  crissakes. 

Can  you  send  me  names/addresses/phones  of  people/ 
organizations  in  Southern  California  who  are  into 
alternate  people-oriented  uses  of  computers? 

What  is  a  DtgMog???  Where  can  I  find  out  how/ when 
to  get  one? 

Enuff.  Please  send  me  the  name  of  whoever  or  whatever 
you  are.  It  feels  funny  to  write  a  letter  to  a  company. 

Theodore  Kramer 
5307  Sepulveda  Blvcl 
Van  Nuys,  California  9141  i 


lents 


Dear  PCC  Dragon  — 

The  world  has  turned  into  several  bright  and  beautiful 
hues  since  /  opened  your  package  of  goodies  ( VoL  1-3 JL 
Unless  /  mist  my  guess,  l  see  a  broadening  of  the 
interests  represented  in  the  paper  and  for  one,  would 
Uke  to  encourage  you  to  continue  to  report  broadly ; 
Personally ,  /  am  dedicated  to  the  effective  use  of  com¬ 
puters  by  lawyers?  an  extremely  conservative  group 
which  is  currently  organized  into  very  small  and 
inefficient  provide  regroups  called  law  firms;  some  of 
these  firms  can  be  purmaded  to  improve  their  methods 
of  delivering  their  product  but  the  inability  to  organise 
a  large  group  of  users  seems  to  prohibit  any  large  scale 
time- shared  systems.  Thus?  the  progress  being  made 
in  the  use  of  small  inexpensive  computers  is  central  to 
progress  toward  my  goals. 

Some  comments  as  l  flip  th  rough  the  pages  of  Vol  3, 
No.  3  : 

ft  2-3;  enormously  useful  information. 

ft  4:  a  great  idea  but  I  can  Jt  do  more  than  get  the 
flavor  of  it  from  the  description.  I  would  love  to 
have  a  listing  of  your  parsing  algorithm.  The  key 
seems  to  be  in  the  statement  T -  Cft  but  l  don’t 
know  what  that  does  aside  from  a  straightforward 
assignment  (and  if  that's  alL,  it  seems  redundant j.  So, 
gladden  my  heart  and  show  me  the  “fraxzle-dazzle 
look-up”;  l  should  think  everyone  could  benefit 
from  it  and  would  encourage  publications. 

ft  8-9;  /  am  scuttling  my  concern  ahou  the  expense 
involved  and  am  ordering  COMPUTER  LIB.  What 
about  putting  together  a  slightly  less  personal  and 
more  comprehensive  primer  on  the  order  of  P.  10 
and  1 1  which  is  the  bestiby-far  explanation  of 
Modems  and  Acoiuiic  Cu  piers  I  have  ever  seen.  By 
ait  means  KEEP  LEVINE  WRITING  !!! 

P.  I 2*1 3 ;  Fantastic;  just  what  the  world  needs. 

Mine:  any  way  to  collect  the  info  on  TTY  and  issue 
it  in  booklet  form?  Also?  my  survey  of  BASIC 
instruction  books  let  me  to  prefer  PROGRAMMING 
TIME-SHARED  COMPUTERS  IN  BASIC  by  Eugene 
Barnett  (Wiley?  1972 )  and  /  looked  at  and  own  a  lot 
of  similar  books?  none  coming  close  in  terms  of  style 
and  content 

Pve  just  spent  about  an  hour  frying  to  read  the  listing 
on  R  !3  of  No.  2  (Bu  lls  and  Cleots)  and  am  utterly 
stumped.  There  are  many  indications  that  the  code 
is  not  very  good?  e,g.,  Line  420  resetting  P9  to  the 
only  value  it  could  htme  at  that  moment  and  inside  a 
loop  no  less!  Yet  Pm  not  very  practiced  at  reading 
other  people's  programs  and  am  not  familiar  with  the 
use  of  push-down  stacks  in  BASIC  so  wilt  allow  as 
how  l  may  be  the  one  at  fault  in  any  cate,  hauler, 
Vm  confident  that  few  of  your  readers  could  read 
that  program  given  the  absence  of  any  remarks  or 
documentation  of  any  kind ,  not  even  a  variable  des¬ 
cription  table *  Pm  amused  to  see  a  computer  that 
can  compute  the  uaiue  of  a  user-defined  function 
before  its  been  defined  (Line  490  and  740 Jt  /  say 
all  this  because  I  can  appreciate  the  tremendous  indue 
to  be  gained  in  reading  other  people's  code  and  want 
to  use  that  technique  to  team  their  “tricks”;  but  given 
the  effort  expended  here  and  the  little  t  teamed,  Pm 
beginning  to  wonder. 

Keep  up  the  fantastic  and  much  appreciated  work!! 

Beardsley  Rurnl.  II 

3306  Cathedral  Ave. 

MK,  Washington ,  f>.C  20008 


The  Department  of  Computer  science  at  the  University 
of  Oregon  is  pleased  to  announce  its  Summer  Program 
for  1975.  A  few  of  its  key  features  include  - 

I,  Fore  workshops,  of  one  week  each,  designed  for 
elementary  school  teachers,  school  administrators, 
social  science  teachers,  science  teachers,  and  business 
teachers  respectively. 

1  A  number  of  low  prerequisite  courses  covering  a 
broad  variety  of  computer  science  topics.  These 
include  programming  language  courses  in  BASIC, 
FORTRAN.  FLECS,  and  PL/1  and  courses  on 
Environmental  Modeling  and  Simulation,  Computer 
Graphics  Devices,  Natural  Language  Processing, 
Information  Systems,  and  Introduction  to  Computers 
in  Education, 

3.  A  comprehensive  set  of  courses  leading  to  a  Masters 
Degree  in  Computer  Science  Education,  designed 
for  teachers.  Depending  upon  one’s  background, 
tliis  requires  3*4  summers  to  complete.  A  full 
program  of  study  is  available  at  each  level  for  people 
in  this  program. 

SUMMER  SESSION 

An  improved  program  consisting  of  one  week  work¬ 
shops,  four  week  courses,  eight  week  courses,  and 
individualized  programs  of  study.  Designed  for 
educators,  computer  science  majors,  and  people 
needing  computer  science  service  courses. 

4.  Courses  for  computer  science  majors  at  the  under¬ 
graduate  and  graduate  level  Students  with  8- 1 2 
hours  of  computer  science  background,  all  the  way 
up  to  graduate  students  in  Computer  Science,  will 
find  a  broad  range  of  courses  available.  If  interested 
they  should  be  able  to  build  a  prajpam  of  study  of 
up  to  12  credit  hours  of  appropriate  course  work. 

Computer  facilities  available  include  an  IBM  360/50, 
a  PDF- 10,  and  various  mini  computers. 

If  you  have  specific  questions,  please  contact: 

David  Moursund 
Dept  of  Computer  Science 
University  of  Oregon 
Eugene,  Oregon  97403 
686-4394 

More  general  information  about  the  Summer  Session 
is  available  in  the  Summer  Session  Catalog. 

Write  to: 

Summer  Session 

64  PLC,  University  of  Oregon 

Eugene,  Oregon  97403 


RENEW  NOW 

One  more  issue  for  good  old  Volume  3. 
The  May  J75  issue  ends  this  publication 
year  , .  .  it's  time  to  renew! 
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NSF  Grant 

HANOVER,  N.H.-A  grant  of  S3 1,000  has  been 
awarded  to  Dartmouth  College  by  the  National  Science 
Foundation  to  support  development  of  a  national 
standard  syntax  for  graphical  operations  in  (he  com* 
puter  language  BASIC,  according  to  Professor  Arthur 
Luehrmann,  assistant  director  of  the  Kiewit  Compu¬ 
tation  Center. 

The  project,  which  is  funded  from  January  15,  1975 
to  January  15,  1976,  will  add  graphical  statements  to 
BASIC*  A  national  panel  of  experts  from  universities 
and  industry  will  assist  in  the  program. 

The  project  actually  began  in  early  October  1 974, 
under  die  development  of  Prof*  Luehnuann,  when  a 
national  panel  held  a  conference  at  Dartmouth's 
Minary  Conference  Center  to  discuss  the  needs  and 
prospects  of  such  a  language  development  Additional 
support  in  the  amount  of  $7,400  lias  been  received 
*  from  die  National  Bureau  of  Standards,  California 
Computer  Products,  Inc.,  Hewlett  Packard  Inc., 

UNIVAC  and  Tektronix* 

According  to  Professor  Luehimann,  “some  of  die  most 
compelling  examples  of  educational  computer  use 
are  ones  that  involve  graphics.  Yet >  it  is  very  difficult 
to  transport  these  programs  to  other  institutions 
because  there  are  no  standards  for  writing  graphical 
programs.  We  hope  to  change  the  situation  so  that 
BASIC  programmers  will  have  a  standard  way  to  write 
graphical  programs  that  can  be  exchanged  easily. ” 

The  language  BASIC  was  developed  at  Dartmouth  in 
the  early  1960’s  by  President  John  G  Kemeny  and 
Mathematics  Professor  Thomas  E.  Kurtz,  director  of 
the  Kiewit  Computation  Center.  It  lias  since  gained 
acceptance  as  one  of  the  world’s  major  computer 
languages. 

Hie  panel  working  on  this  project  is  one  of  national 
stature  and  includes,  in  addition  to  Professor  Luehmiann, 
Professors  Stephen  J*  Garland  and  Larry  R*  Harris  of 
die  mathematics  department  at  Dartmouth*  and 
representatives  from  several  other  institutions. 

The  project  welcomes  correspondence  from  people 
who  would  like  to  influence  its  outcome  or  be  kept 
informed  of  its  progress. 

Altair  8800 


Gentlemen: 

1  read  with  great  interest  your  articles  dealing  with  the 
Altai r  88GQ.  We  are  rather  excited  about  the  possibility 
tiris  mini-computer  may  have  For  us.  Presently  we 
are  on  a  lime-sharing  system  with  a  local  business  firm. 
However  for  the  cost  of  our  time-sharing  we  could 
develop  the  Altair  8800  into  our  own  programs  ai 
perhaps  some  savings  in  the  short  run  and  certainly 
much  saving  in  the  long  run. 

We  have  written  for  more  details  abou  t  the  Altair, 
but  without  trying  to  put  you  m  an  uncomfortable 
position  we  would  like  your  assessment  of  the  potential 
the  Altair  offers*  Divine  Heart  is  a  small  school,  but 
we  believe  the  computer  has  its  pale*  as  an  educational 
tool,  and  as  part  of  the  curriculum  itself.  Certainly 
the  computer  will  affect  our  lives  more  and  more  and 
as  such  we  do  have  a  responsibility  to  our  students  to 
prepare  them  to  meet  the  world  of  today  and  tomorrow. 

\  would  appreciate  your  honest  assessment  of  the 
Altair  ;md  how  you  think  it  could  be  pul  to  use  in  a 
small  school  setting.  Time-sharing  has  its  advantages 
in  that  we  do  not  have  to  be  experts  to  use  it*  lam 
especially  interested  in  what  you  think  novices  could 
do  with  the  Altair,  We  are  fortunate  in  having  some¬ 
one  on  the  staff  with  some  background  in  computers 
and  believe  he  could  run  our  system  for  us* 

Thank  you  for  your  past  issues  of  PCC,  I  have  enjoyed 
each  issue  very  much*  Next  year  we  plan  to  offer  a 
course  In  computer  science.  I  do  believe  PCC  will  be 
hi  tire  hands  of  each  student. 

Rev,  Thomas  Cassidy,  S.  C,  J. 

Principal 

Divine  Heart  Seminary 

Donaldson,  Indiana  46513 


we  all  love 
computers  but . . . 


Dear  PCC  - 

We  all  love  computers,  but . , .  the  cost  of  a  complete 
system  is  still  more  than  most  schools  can  (or  are  willing1) 
to  spend.  A  lot  of  schools  can  afford  programmable 
calculators  though.  The  cost  is  much  less,  they  are 
simpler  to  operate,  more  reliable,  and  cost  almost 
nothing  to  maintain.  They  also  offer  some  advantages 
for  classroom  use.  For  one,  the  programming,  being 
more  basic  than  BASIC  or  FORTRAN  gives  more  of 
a  feel  as  to  what’s  ready  going  on  inside.  Also,  they 
can  be  programmed  by  ail  entire  class  at  once  will)  the 
use  of  prescored  punched  cards  and  each  student  can 
still  run  Ids  own  program  without  taking  a  lot  of  time 
inpuiing  the  program. 

I  have  two  programmables  (A  Compucorp  025  and 
a  Monroe  1666,  which  are  about  the  same)  in  my  Math 
Lab  at  Edison  Jr*  High  and  use  them  to  teach  basic 
computer  programming,  for  CAl  (Monroe  has  a  CAl 
kit  with  over  200  programs  covering  much  of  the  1  fit— 
10th  grade  math  curriculum  from  counting  to  quadratic 
equations  and  matrix  inversion),  and  for  recreational 
purposes  such  as  game  playing.  I  have  a  number  of 
game  programs  and  will  exchange  programs  and  ideas 
with  anyone  interested.  Some  programs  are  versions 
of  Number,  Bagels,  Mugwump,  Moon  Landing  simu¬ 
late  ons,  N im  and  Tic-T ac-T oe,  p i e*  * e  Se  n  d  Y 

With  the  recent  introduction  of  handheld  programmable 
models  such  as  the  HP55  and  65  ($400  -  $800)  and 
Nevus  programmables  ($140  -  $200)  [nice  but  fewer 
memories  and  no  conditional  branching]  there  should 
be  quite  a  few  to  choqse  from  at  even  lower  prices 
by  the  end  of  the  year. 

Keep  up  the  good  work.  I  wish  there  were  a  PCC 
here  in  L.A.  S  FCT  otft  ¥ 

Richard  Moffie 

3355  Canfield  Ave.  No.  10 

Los  Angeles,  CA  90034 
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by  Wallace  Judd 


FOR  ORDER  INFORMATION  - 
SEE  PCC  BOOKSTORE  P.  27 


SIGCUE  Publication 


SIGCUE  Announces  Special  Publication 

The  ACM  Special  Interest  Group  on  Computer  Uses 
in  Education  has  sponsored  a  special  80- page  publi¬ 
cation.  entitled  Topics  in  Instructional  Computing, 
devoted  to  teacher  education  in  instructional  uses 
of  computing.  Edited  by  Stuart  Milner  of  the  School 
of  Education  at  Catholic  University  of  America, 

Topics  contains  twelve  refereed  papers  which  discuss 
methodology,  languages,  resources  (materials,  Organi¬ 
zations,  etc.),  attitudes,  effective  learning  environments 
and  familiarizing  teachers  at  all  levels  with  the  broad 
spectrum  of  instruct]  tonal  computer  uses.  An  intro¬ 
duction  by  Milner  discusses  computer  education  for 
teachers  and  cites  an  ex  tensive  bibliography. 

Referees  for  Topics  are  Fred  Bell  (University  of 
Pittsburgh),  Judy  Edwards  (University  of  Iowa),  Adete 
Goldberg  (Xerox  Palo  Alto  Research  Center),  Milner 
and  Karl  Zinn  (university  of  Michigan).  The  twelve 
accepted  papers  (of  more  than  40  submitted)  are 
grouped  in  three  categories  as  follows: 

Part  One.  University-Based  In-Service  and  Pre-Service 
Programs 

Training  Secondary  School  Computer  Science  Educators 
Joyce  State 

Computer  Science  Education  for  Student*  Training 
to  he  Teachers  • 

Terry ./,  Frederick 

Teacher  Certification  -  A  Computer  Science 
Necessity 

J*L  Poirot  and  G*  G,  Early 
Computer  Augmented  Teacher  Training 
Portia  C*  Elliott  &  Howard  A ,  Pee  fie 
*4  Summer  Master’s  Degree  Program  rrc  Computer 
Education 

Peter  Moulton  and  David  Moursund 
Computer  Augmented-I^nniing  Programs  for  College 
Instructors 

Frederick  II  Bell 

Part  Two.  Approaches  for  Disseminating  Ideas  and 
Materials  About  Computers. 

Promoting  Computer  Use  in  Social  Studies:  A 
Dmemimtum  Effort 

Donald  Hohnagel  &  Daniel  Klassen 
4  Grassroots  Approach  to  Teacher  Training:  OCCh 
Tim  C*  Kelley 

Project  LOCAL  -  Bridging  the  Cap 
Robert  A.  Haven 

Part  Three*  Unique  Implications  of  Computing  for  the 
Teaching-Learning  Process 

Classroom  Communication  Media 

A  dele  Goldberg  and  Bonnie  Tenenbaum 
Using  LOGO  in  Teaching 
Richard  Rubinstein 

Some  Thoughts  on  Computers  and  Greatness  in  Teaching 
Thomas  A.  Dwyer 

Topics  in  Instructional  Computing  has  been  distributed 
to  ail  SIGCUE  members  on  the  roster  as  of  December 
1 1,  1974  (date  of  label  prepara  tion  for  mailing).  Addi¬ 
tional  copies  are  available  at  $4.00  each  from  A  Ken 
Morton,  Kiewit  Computation  Center,  Dartmouth  College, 
Hanover,  NH  03755.  All  orders  will  be  shipped  post¬ 
paid;  an  additional  charge  of  $1.00  will  be  assessed  for 
any  order  which  is  not  prepaid  (including  purchase 
orders). 


Next  issue  -  mere  Hj&m  sULL 
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RETURN 


or 


P.C.C.’s  First  Book  of 


Computer  Games 


$6.95 
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PUTTING  THESE  GAMES  ON  YOUR  COMPUTER 

Alt  the  games  run  in  Hewlett-Packard  2G00F  BASIC, 
You  can  type  in  the  games  you  want  if  you're  care¬ 
ful  and  patient  -  many  are  listed  in  the  back  (we've 
left  out  the  really  long  ones}.  Or;  see  the  last  section 
in  the  book  for  information  on  ordering  magnetic 
tape  or  individual  paper  tapes. 

If  your  computer  speaks  a  different  dialect  of  BASIC  * 
Many  of  the  programs  should  "almost"  work  as  is. 
Strings  and  disk  references  Of  any)  may  require  modi¬ 
fications,  (Check  a  copy  of  the  HP  2000F  user's 
manual.) 

To  reduce  the  size  of  the  programs,  you  can  remove 
REM's  and  the  game's  rules  (have  separate  instructions 
available  or  how  about  having  our  book  handy?). 

Happy  crunching  if  your  BASIC  allows  multiple 
statements  per  line. 


PLAYING  THESE  GAMES  WITHOUT  A  COMPUTER 

A  *  before  a  game  means  that  it  can  be  played  without 
a  computer.  Suggestions  for  "howM  appear  in  the 
chapter  introductions  and  game  descriptions. 
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*  Number 

*  Abase 
♦.  Trap 

*  Stars 

*  Clocks 

*  Begets 

*  Quadgt 
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Word  Garnet 
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*  23Mtch 
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*  Chomp 


A  simple  number-guessing  game. 

Quasi  my  number  ...  in  base  2  or  6  or  8  or 

Trap  my  number.  Than  make  the  trap  smaller  and  smaller  and  . . . 

Guest  the  cosmic  number.  Win  tome  start  for  yourself. 

Read  the  metric  coda  words  and  guess  what  time  the  computer  has 
in  mind, 

Tha  Pico,  Fermi,  Bagels  game  -  guest  a  three-digit  number, 

Bagels  too  easy?  Try  Quadgt 
Button,  button,  who’s  got  the  button? 


There  are  26  letters  in  the  alphabet,  but  only  1  of  thtm  lift. 

Like  Bagels,  but  here  you  try  to  guess  tha  computer’s  3-la  Iter  word. 
The  game  of  Han^nan  -  guess  tha  seertf  word,  letter  by  letter. 
Complete  a  tany  story  by  filling  in  the  blanks  -  before  you  set  the 


A  scrambled  word  appears  and  you  must  unscramble  It  before  your 
lima  rum  out. 


Starting  with  23  matches,  you  and  the  computer  taka  turns  removing 


*  lot 

Hide  &  Seek  in  2-Dimensional  Grids 


Sat  up  your  own  game,  then  play  against  the  computer. 

You  and  the  computer  taka  stars  from  piles. 

The  board  is  a  big  cookie,  but  one  square  is  poison.  Any  number  can 
chomp. 

Use  you  rotter  to  your  best  advantage. 


*  Hurkie 

*  Mttgwmp 
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Pattern  Games 

Dangfa 
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Mandat 
Life 
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Board  Games 
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*  Gomoku 

*  Teaser 

*  Rouer 

Welcome  to  the  Caves 

*  Caves? 

*  Wttmpus 

*  Caves2 


The  Nitride  is  a  happy  beau  -  find  him  if  you  can. 

Circles  crossing  circles  will  tell  you  where  tha  Mugwump  hides. 
Catch  the  Snark  with  a  well-placed  circle. 


Use  the  computer  to  make  a  dangling  string  of  iters.  For  the  very 
young. 

Your  name  and  suniign  are  used  to  create  a  unique  artistic  pattern. 
Charts  your  life's  physical,  sensitive,  and  cognitive  cycles. 

Create  your  own  Mandates  by  choosing  design  parameters. 

John  Conway's  cellular  board  game. 

Creates  a  random  maze.  You  choose  how  big. 

3-D  tic-tac-toe.  Choose  a  strategy  level  for  the  computer,  then  try  to 
win. 

The  traditional  Japanese  game  of  five-in-a-tow.  Only  here,  you  play 
die  computer. 

Try  to  fill  the  3-by-3  board  with  Vs  evary  where  except  the  canter. 
Good  luck! 

Guide  Rover  Robot  across  a  grid. 

Find  your  way  out  of  the  Caves.  Three  levels  of  difficulty. 

Hunt  tha  Wumput  in  its  world  of  caves,  super  bats,  and  bottomless  pits. 
Like  Caved,  but  goo  set  up  the  caves  for  a  friend  to  solve. 


Business  &  Social  Science  Simulations 


72 
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King 
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Science  Fiction  Games 

Trader 

$mi 

Last  Chapter 

*  Crash 
lunar 

v  Revets 

*  Zeros 

*  Taxman 

Selected  Lit  tings 
Order  Information 


You  are  Hamurabi,  the  governor  of  ancient  Sumeria, 

If  you  survive  your  eight-year  term,  we  congratulate  you. 

A  two-taam  simulation  which  recreates  14  Civil  War  battles.  You 
can  change  the  course  of  history . 

Two  companies  compute  in  a  business  simulation. 

Play  the  Stock  Market 

Six  teams  interact  trying  to  manage  tha  U,S.  economy. 

A  real-life  simulation  that  permits  you  to  create  a  water  pollution 
situation  and  try  to  clean  it  up. 


Star  Trader  is  an  interstellar  game  of  mercantile  skill.  Can  be  played 
lightly,  or  with  passion. 

You  captain  the  starship  Enterprise  in  msteflar  battle. 


Land  a  space  module  on  tha  planet  of  your  choice. 

Try  to  land  a  spaceship  on  tha  moon. 

Unscramble  a  list  of  numbers  with  your  ingenuity  end  lots  of 
patience. 

Two  play  or*  build  bridges  until  one  player  cannot  move. 

Try  to  beat  the  Taxman,  Factors  are  the  keys  to  this  one. 
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THE  MYSTERIOUS  apd  UNPREDICTABLE  RND 

by  Bob  Albrecht 


I've  written  a  book  about  the  BASIC  function  called  RND,  but  I  haven't  gotten  around  to 
publishing  it  yet.  So. , .  I’ve  decided  to  "serialize"  parts  of  the  book  in  PCC  As  you  follow 
the  adventures  of  RND.  perhaps  you  would  send  criticisms  and  suggestions  such  as  "By  all 
means,  do  publish  this' marvelous  material"  or  (sigh),  "Even  a  Dragon  shouldn’t  write  such 
bad  stuff  -  turn  those  PCC  pages  over  to  someone  who  can  write  and  burn  all  copies  of  your 
manuscript!" 

RANDOM  NUMBERS 


Random  numbers  are  numbers  that  are  “chosen  at  random"  from  a  given  set  of  numbers. 


Below  is  a  sequence  of  random  numbers.  Each  number  is  either  1  .or  2. 

2  2  1  1  2  1  i  1 


We  got  the  random  numbers  by  flipping  a  coin. 
If  it  came  up  HEADS  we  wrote  “J.”  If  it 
came  up  TAILS  we  wrote  “2.”  How  many 
HEADS  did  we  get?  How  many  TAILS? 


Roll  a  die  . .  .  get  1  or  2  or  3  or  4  or  5  or  6. 
We  did  it  10  times: 

3  1  6  2  5  13  3  5  6 

Suppose  we  wanted  a  sequence  of  random 
numbers  in  which  each  number  is  1  or  2  or  3 
or  4.  Easy  . .  .  roll  the  die.  If  it  comes  up  1 
2,  3,  or  4,  write  it  down.  But  if  it  comes  up 
5  or  6,  don't  write  it  down. 

How  can  we  use  a  die  to  get  a  sequence  of 
random  numbers  in  which  each  number  is  0 
or  1  or  2  or  3  or  4  or  5? 


Random  digits?  Use  a  spinner.  Whole  numbers 
from  0  to  99?  Use  a  spinner  twice  or  use  two 
spinners.  How  about  a  sequence  of  random 
numbers  in  which  each  number  is  0  or.  1  or 
.2  or ...  or  .9?  And  how  do  we  gel  a  sequence 
of  random  numbers  in  which  each  number  is 
0  or  .01  or  .02  or  .03  or ...  or  .99? 


RND  AT  PLAY 


Below  RND  is  doing  his  random  thing  - 
simulating  (imitating) a  sequence  of  coin 
flips. 


MEN 

COIN  FLIPPER 

1 1# 

PNInT  “HUW  WANT  COIN  FLIPS  DO  TOP 

WANT" 

1 

Il2tf 

Input  n 

no 

1 

ISHJ 

PfilNl 

ro*  KM  To  N 

LET  H.riXDiOr 

LE 

;  IH 

Li  he  IpO, 

:  ,  r  *  *  ■ 

Utf 

tr 

THEN  |9* 

1  Id 

print  "Iails-% 

1*4 

doth  ado 

194 

p*tn T  "HEAPS** * 

£00 

NEXT  K 

£Jd 

PRINT 

ea  a 

PHlNl 

Z3d 

mta  Md 

999 

END 

KU« 

H 

* 

klQV 

WANT  COIN 

FLIPS  00 

YOU 

HANTT20 

HEAPS 

tails 

heads 

TAILS 

HEADS 

TAILS 

tails 

TAILS 

HEADS 

tails 

tails 

HEAPS 

HEAPS 

tails 

HEADS 

HEADS 

tails 

HEADS 

HEADS 

HEADS 

HOW 

WANT  COIN 

FLIPS  DO 

YOU 

WANTT20 

tails 

TAILS 

tails 

HEADS 

TAILS 

HEAPS 

HEADS 

tails 

TAILS 

tails 

HEAPS 

HEADS 

TAILS 

HEADS 

HEADS 

tails 

tails 

tails 

tails 

HEAPS 

HOW 

WANT  COIN 

FLIPS  DO 

YOU 

Hants 

Superdice!  A  regular  die  is  a  cube  with  6 
faces,  numbered  !  through  6.  An  icosahe¬ 
dron  has  20  faces.  Two  faces  numbered  0, 
two  faces  numbered  1,  two  faces  numbered 
2  and  so  on  up  to  9.  Here  is  a  sequence  of 
random  digits  we  got  by  rolling  our  icosahe¬ 
dron  20  times. 

32297091951637922524 

Tell  us  how  to  use  a  regular  die  (6  faces) 
and  a  coin  to  gel  random  digits? 

We  have  a  dodecahedron  (12  faces)  with 
faces  numbered  1  through  1 2.  How  can 
we  use  it  to  get  random  digits? 


Did  you  see  him?  In  Line  150  of  the  pro¬ 
gram,  we  used  the  BASIC  function  called 
RND  to  compute  a  “random  number”  and 
assign  it  as  the  value  of  R. 

Games.  NUMBER,  STARS,  WUMPUS  and 
dozens  of  others  depend  on  the  use  of  the 
RND  function.  Playful  RND  -  at  your 
service. 


CREATIVE  PUBLICATIONS 
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HOW  BIG?  HOW  SMALL? 


RND  NUMBERS 

Tlie  RND  function  generates  numbers  that 
“seem  to  be”  chosen  at  random.  Some  people 
call  numbers  computed  by  the  RND  function 
pseudo  random  or  quasi-random  numbers. 

(Look  up  “pseudo”  and  “quasi”  in  your  friendly 
local  dictionary*) 


We  will  call  numbers  computed  by  the  RND 
function  RND  NUMBERS* 

Instead  of  telling  you  about  RND  numbers,  we 
will  suggest  experiments  that  you  may  try  and 
then  . *  *  draw  your  own ‘conclusions! 

First  experiment  -  use  this  program  to  com¬ 
pute  and  print  a  bunch  of  RND  numbers  - 
as  many  as  you  like. 


100  REM  •«*  RND  WUmBEH  fcRlNPEX  OUTER 

1)i  PRINT  -HQW  NA NT  RND  NUMBERS  00  Y0U  MANT^I 

IB*  INPUT  N 

13f  PM  INI 

140  rOK  K-l  TO  H 

UU  PRINT  RnDT0  >* 

140  NEAT  K 
1 70  PRINT 
999  ENO 
RUN 


HOW  MANY  RND 

numbers  do 

YOU  V ANT7 89 

.424415 

*116795 

.9000 S2 

*593227 

*708514 

.511*95 

.01 5293 

.50916 

*447355 

.360334 

.911773 

*  70978 

.463951 

6*5991 6  E-02 

.144010 

.946914 

-04SS0* 

2. B B0fl IE-02 

.123665 

.095693 

How  big  might  a  RND  number  be?  Let’s 
investigate*  Here  is  a  program  that  computes, 
hut  does  not  PRINT,  a  sequence  of  RND 
numbers.  What  is  PRINTed  is  the  largest 
RND  number  that  occurred. 


100  KEN  *«»  LARGEST  RND  NUMBER  IN  A  SAMPLE 

iip  print  “Sample  sun 
1041  input  h 
134  LET 

140  ran  10  N 

15*  LET  K-*NO<0> 

140  IF  L  »»  K  THEN  140 
170  LET  L-R 
1 40  MEAT  K 

100  PRINT  -LARGEST  NUMBER  IN  SAMPLE  WAS-*L 
200  PRINT 
£L*  GOTO  I  II 
999  ENU 
RUN 


SAMPLE  StZZt  1000 

LARGEST  NUMBER  IN  SAMPLE  WAS  .997215 

Sample  stmt  000 

LARGEST  NUMBER  IN  SAMPLE  WAS  *997044 
SAMPLE  SIZE1I000 

LARGEST  NUMBER  |N  SAMPLE  WAS  *999900 
SAMPLE  SIZE* 10000 

LARGEST  NUMBER  Ik  SAMPLE  WAS  .999004 
SAMPLE  SIZE? I  00000 

LARGEST  NUMBER  I«  SAMPLE  WAS  .999994 

sample  sizet 100000 

largest  number  in  Sample  was  .9*9993 
SAMPLE  SIZE! 


OK,  take  a  chance!  Say  something  about  how 
large  a  RN  D  number  might  be*  This  is  called 
making  a  conjecture ,  or  proposing  an  hypothesis. 
It  is  something  you  think  is  true,  but  you  are 
not  sure.  You  haven’t  proved  it. 

We  also  wrote  a  program  to  find  the 
smallest  RND  number  in  a  sequence  of 
RND  numbers.  Here  is  a  RUN  of  our 
program. 


Our  RUN  produced  a  sample  of  20  RND  num¬ 
bers.  Important!  If  you  RUN  our  program  you 
will  probably  get  a  different  sequence  of  RND 
numbers.  (Well,  we  told  you  the  RND  function 
was  unpredictable.) 


OK,  RUN  the  program  and  get  some  samples* 
Look  at  them*  What  do  you  think  you  know 
about  RND  numbers?  Go  ahead  —  write  some¬ 
thing  down.  You  may  be  right. 


RUM 


Sample  sizemab 

SMALLEST  NUMBER  IN  SAMPLE  WAS  9.00S65E-03 
SAMPLE  SIZCTIB00 

SMALLEST  MUm8ER  in  SAMPLE  was  S.7C407E-04 

sample  size? 100000 

Smallest  number  in  sample  was  1 .tl«B4£-S5 
SAMPLE  itzci 


Look  at  our  results*  Write  your  own  pro¬ 
gram.  RUN  your  program,  get  some  samples. 
Make  a  conjecture  about  how  small  a  RND 
number  might  be* 


Development  of  the  RND  material  was  originally  sponsored  by  Hewlett-Packard,  All  programs 
are  written  in  BASIC  for  the  IIP200Q  series  of  timesharing  systems.  Thanks.  IIP  for  your  help. 
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Willamette  High  School  /  1 B01  ECHO  HOUOW  HOAD.  EUGENE,  OREGON  974 02  PHONE  1503 J  639*073 1  * 

* 

lane  Cocnty  School  Diitrid  No,  52,  Ray  Klappenbocb,  Superintandonf  * 


■  -Kjrl  AlbfwJti 


People's  Computer  r ompanv 
P 0  Box  310 

"enlo  Path,  CA  94025 

Go  r.  1 1  emen  * 

Enclosed  are  several  lr h  worn  puzzles  tbit  were  developed 
by  tha  Data  Processing  clay 8  cf  V*il lametta  School,  The 

class  started  just  this  semester,  which  hsgra  -1st nary  27,  ln75* 

The  diagram  and  ruins  For  each  gam  and  the  programs  for 
completing  the  games  arc  given  on  psch  page. 

The  Inch  norm  puzzles  have  hnen  used  as  an  introduction 
to  stimulate  interest  and  tc  have  t)i^  studerta  start  think¬ 
ing  in  terms  of  nrorrams,  ecd?s  and  orohler  solving  techniques . 

I  hope  that  you  nay  be  a^lc  to  us  j  one  or  more  of  the  puzzles 
or  possibly  could  send  a  note  hack  to  the  class?.  Vie  names 
of  the  students  who  prepared  the  puzzles  t re  attached  to 
each  puzzle.  Thank  you  for  vour  interest  and  erthuslssr, 

Sircerelv  yours. 
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On  a  Thursday  night,  sometime  in  the  late  1970's,  I  visited 
the  People's  Computer  Center  of  Menlo  Park,  They  now  had  two 
storefronts,  and  one  was  open  that  night  for  classes.  The  other, 
called  THE  ANNEX,  is  used  for  office  and  meeting  space. 

Last  issue,  we  sat  in  at  THE  ANNEX  for  the  weekly  com¬ 
munity  meeting.  For  this  issue,  i  visited  their  funky  computer 
recreation  center  to  talk  to  die  people  there  and  watch  the  classes, 

Here’s  my  story  about  diat  Thursday  night,  sometime 
in  the  late  1970's  .  ,  , 


Time  machines  being  what  they  are,  you  can’t  blame  me  very  much 
for  my  annoyance  after  the  last  trip. 

I  had  set  the  dials  for  September  1989,  hoping  to  visit  the  storefronts 
here  in  Menlo  Park  after  the  opening  of  the  Cybernetic  Theatre,  The  rotary 
thumbwheel  for  the  tens  digit  must’ve  been  malfunctioning,  and  I  landed 
with  the  gentle  Hmssss  of  released  temporal  energy  in  1979, 

It  was  nighttime,  and  since  the  circuitry  of  my  time  machine  (cleverly 
woven  into  a  pair  of  suspenders)  needs  about  two  days  of  sunlight  to 
recharge,  I  decided  to  stay. 

Remembering  my  history  (fiitury  ?)p  I  recalled  that  there  were  two 
storefronts  by  this  time.  The  newest  addition,  THE  ANNEX,  was  closed 
So  I  wandered  into  the  Center. 

It  was  packed,  and  things  were  jumping.  There  was  a  high  partition 
in  back,  behind  which  1  would  find  the  hardware  supplies  and  work  area. 

To  my  left  was  Games  Alley,  to  my  right  a  huge  pile  of  oversized  pillows. 

There  were  several  small  crowds  of  people,  each  surrounding  a  large 
table,  1  could  see  4  or  5  of  the  tables,  and  each  had  4  large  tv  screens  with 
keyboards,  joysticks,  and  many  had  a  funny  little  box. 


In  the  back  of  the  room,  just  on  my  side  of  the  hardware  partition, 

(  could  see  more  screens,  one  of  which  was  in  full  color-  1  started  walking 
that  way. 


MHl  Can  I  help  you?" 

I  turned  around  to  fmd  the  voice.  She  was  a  tittle  shorter  than  I, 
and  obviously  one  of  the  5  full-time  teachers  the  Center  should  have  by  1979. 
Her  name  was  Jane. 

“Ummmm,  yes"  l  said,  pausing  to  think  fast,  “Fm  a  reporter 
for  a  small  paper.  Fm  sure  you’ve  never  heard  of  us  -  we’re  located  far 
away."  True  enough,  1979  is  far  away  from  1975! 


Fm  here  by  the  strangest  accident"  I  continued,  unconsciously 
rubbing  my  suspenders,  "and  Pd  like  to  look  around,  maybe  even  write 
a  story  about  you  for  my  paper.” 

Tills  time  it  was  she  who  paused  a  moment* 

"Uh,  well , . .  sure.  Why  don’t  you  just  look  around  during  the  class. 
Daren  is  the  other  teacher  tonight.”  She  pointed  out  a  tallish,  lean  fellow 
with  trim  beard.  "Afterwards,  we  can  answer  some  questions. 

"But  before  you  publish  your  story,  check  it  out  with  Harold.  OK?" 

"Sure,"  I  said,  "but  which  one  is  he?" 

"He  isn’t  here  right  now.  But  he’s  always  running  in  and  out, twice 
as  fast  as  anyone  else,"  She  giggled  a  little.  "Maybe  four  times  as  fast  as 
anyone  else.  Just  wait  around  and  you’re  sure  to  meet  him.  OK?  FU  talk 
to  you  after  the  class,” 

Jane  went  back  to  helping  someone  play  a  game  on  one  of  the  computer 
screens.  The  game  was  Hunt  the  Wumpus,  with  occasional  ghostly  images 
of  superbats  flitting  across  the  screen. 


i 


THt  nutti  ft**r 


The  class,  I  noticed,  was  made  up  of  people  of  all  ages.  And  everyone 
was  doing  something  different.  Here  and  there  tv  screens  showed  the  dark 
of  interstellar  space,  with  pairs  of  tiny  spaceships  spitting  bullets  at  each 
other.  Spacewar,  I  remembered,  was  old  even  back  in  1975. 

Someone  was  piloting  a  space  ship,  and  I  stopped  to  watch.  She  was 
about  16  years  old  and  1  asked  her  to  explain  to  me  what  was  happening. 

“Oh  this  is  called  Space  Yachting,  my  favorite  of  all  the  games.  You 
never  played  it  before?: 

"Well,  it’s  kind  of  tricky.  Tonight,  Fm  trying  to  get  rny  space  yacht 
From  here,”  the  screen  now  showed  a  map  of  the  solar  system,  “to  here  and 
then  back.  It’s  tike  the  old  game  of  Lunar  Lander  ’cause  I  have  to  make  the 
round  trip  to  Jupiter  with  barely  enough  fuel.  I  like  to  use  Mars  for  a  whipping 
point.  If  I  get  close  enough,  its  gravity  whips  me  out  even  faster,  so  I  can 
save  fuel! 

“My  favorite  pari  is  going  through  the  asteroid  belt  ’cause  that’s  fun  ” 

"Doesn’t  it  take  along  time  to  play  an  entire  game?”  I  asked,  trying  to 
sound  naive.  Popping  in  and  out  of  the  future,  I  had  seen  some  really  far  out 
games  that  were  still  ten  years  in  the  future! 

“Oh,  that’s  what  I  like  best.  When  my  yacht  gets  close  to  a  planet  or 
asteroid,  rime  slows  down  so  1  can  navigate.  Then,  when  Fm  going  through 
free  space  when  nothing  is  happening,  time  speeds  up  again.  The  whole  game 
lasts  maybe  20  or  40  minu  tes.  That’s  really  a  couple  of  years.  Oh,  I  have  to 
get  back-  Here  come  the  asteroids!" 

I  watched  for  awhile.  The  screen  showed  the  forward  view,  and  while 
she  worked  the  joystick  and  keyboard,  two  smallish  rectangles  in  the  bottom 
of  the  screen  were  flashing  radar  blips,  fuel  indicators,  meteorite  damage 
reports,  crew  health  and  life  support  system  details.  She  was  really  into  it 

In  fact,  each  person  in  the  whole  room  was  into  something.  There  was 
a  group  in  the  pillow  comer  enthusiastically  slugging  each  other  with  the  huge, 
clumsy,  hard-to-handle  pillows. 
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By  row,  my  ears  were  getting  used  to  the  constant  dim  I  was  beginning 
to  hear  some  strains  of  music.  In  the  back,  near  the  partition,  I  could  see  a 
sound  system  with  record  player,  dual  tape  decks,  etc.  etc.  Nearby  the  table 
was  a  cabinet  with  drawers  and  drawers,  most  of  which  had  labels  :  TAPE 
LIBRARY,  CASSETTES,  COLOR  GRAPHICS,  COMPUTER  ART  MOVIES, 
SOUNDTRACKS,  GAME  SOUND  EFFECTS,  NATURE  NOISES,  SPACE 
SOUNDS. 


tfARJ*JABE  CLASS 


“Sure.  IVe  got  a  few  minutes  before  checking  out  the  class.  Let’s  see. 

We  have  3  levels  of  classes:  introductory,  like  tonight,  were  you  leam  how  to; 
use  basic  circuits  in  design;  intermediate,  where  you  buna  a  couple  of  projects 
of  your  own  design,  and  independent  study  ,  where  you  cover  some  theory  and 
work  on  one  large  project.  About  30  people  are  taking  intro  design  classes;  the 
intermediate  group  is  about  20,  but  we’ve  only  got  a  dozen  or  so  doing  indepen¬ 
dent  projects.  Did  you  visit  Games  Alley?  Many  of  the  really  good  projects  end 
up  there,  unless  they  want  to  take  theirs  home. 

“Designing  and  building  games  is  pretty  popular  --  that’s  the  nature  of  the 
place,  I  guess,  but  everyone  wants  to  build  their  own  computer  the  first  week.” 


When  I  listened  closer,  I  could  hear  several  distinct  musical  strains.  That's 
when  1  found  out  what  the  fumy  little  boxes  did.  Each  was  a  tune  box,  under 
computer  control.  It  was  an  independent  processor!  A  game  could  load  up  its 
box  with  half  a  dozen  tunes,  then  with  a  single  command,  start  an  entire  tune 
to  coincide  with  a  development  on  the  screen.  Action  on  the  screen  would  over' 
lap  music  from  the  box. 

There  was  a  crowd  of  youngsters  around  one  of  llie  large  tabled  listening 
to  the  tunes  of  the  four  programmers  working  there.  The  tallish  teacher,  Daren, 
was  pointing  to  some  letters  on  a  screen,  beating  a  tempo  with  his  arm, 

1  walked  over  and  asked  where  the  tune  boxes  had  come  from. 

“Someone  In  the  intermediate  hardware  class  invented  them  for  a  design 
project  The  idea  was  simple:  separate  music,  visual  and  other  effects  into 
separate  processes  that  can  run  simultaneously  and  communicate.  Did  you  want 
to  talk  to  the  inventor?  His  name  is  Marty,  and  he’s  teaching  tonight’s  hardware 
class, w 

I  thanked  Daren  and  wandered  back,  looking  for  the  door  through  the 
partition.  Funniest  thing,  as  l  walked  into  the  hardware  area,  my  suspenders 
began  pecking  up  some  buzz.  I  flipped  off  the  “absorb  power”  catch,  reminding 
myself  to  turn  it  back  on  tomorrow. 


Just  then,  someone  came  racing  past  die  open  door,  towards  tire  bathroom. 

A  few  seconds  later,  he  cam  back,  slowed  to  a  stop,  and  shouted,  “David!  I  haven’t 
seen  you  since  ...  ” 

“Hi,  Harold,"  I  said,  grinning  a  grin,  “It’s  a  long,  long  story" 

And  I  was  fingering  my  suspenders  as  1  told  Harold  about  traveling  in 
Europe  for  the  past  4  yean. 

************#**+******************************* 

*  FELLOW  FANTASISTS 

* 

*  This  is  the  last  planned  installment  of  Fantasies  of  Future  Forms, 

*  Write  to  us  &  tell  us  what  you  think  the  future  will  be  {should  be  ?) 

*  like.  In  fact 

* 

t  ***  SHARING  **♦ 

* 

*  In  this  universe  of  fantastic  sen  lien  ts,  there  must  be  other  “Fantasies  of  Future  Forms  " 

*  Do  you  have  one?  Are  you  in  touch  with  life  on  a  different  plane?  In  a  parallel  world- 

41!  stream?  Send  it,  please  -  if  we  publish  it.  we  will  -  in  turn  share  by  giving  you  a 

*  free  1975*76  subscription.  Please  tell  us  where  in  the  universe  to  send  it 

4  *  ft  ft  ft  ft  ******  ft  ft  ft  ft  ft  ft  ft  *  ft  ft  *  ft  *  *  *  *  ft  #-****  ft  ft  *  ft  ft  ft  ft  ft  ft  ft  *  ft  ft 


A  young  fellow  walked  up  and  said,  "Hi,  Pm  called  Marty,  although  my 
real  name’s  Dave,  Can  l  help  you?" 

“1  hope  so.  Could  you  tell  me  in  general  what’ s  happening  nowadays?  I’m 
visiting  from  far  away,  but  I  know  about  computer  hardware  and  software," 
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-->ln  our  work  w*  *ro  eaamlnlfig  th*  potential  for  producing  variation  to 
design  through  ^lutU  J# format  tan.  Plastic  deformation  la  on  appl  Icotlon 
of  tare#  to  grained  a  chang*  of  form  in  Hand.  When  a  pin* tic  dwlurm.il  ion 
In  .lrpllcJ  t<*  a  atatta  tlealftn,  th riv  In  -i  record  of  iti*  ftffMw  (tin 
jBftKt  nod  direction)  rifltrud  In  ttw  iaa$**  ih*  etwrtf  Mftuvy  t® 

?n4u«ft  the  fore*  U  tapiTtaii  to  the  design,  nnking’U  klwcle.  See 

figure  LA  (a  desififl  at  rest)  and  figure  IS  (th*  name  design  aftor  do  format  tan). 


The  Adzdfc  Deformation  of  Desipn:  An  Applicati  n 
of  the  Computer  in  Art 


by  fay  Leavitt  and 


o!  a  work.  Th#  gestures  of 
Iti  th*  form  af  victor*  s**i*n  th*  < 


E 


.  .  Optic*!  artists  and  for  Chat  oatcer  tost  computet  art  lot*  begin 
th*ir  work  on  a  ft  Id.  W#  do  too.  tfriit*  treat*  designs.  Vutril; 
and  Riley  manipulate  each  unit  by  hand.  Most  computer  artist*  natilpuist#  th# 
unit  by  forauli.  See  for  #*aBtpl#  [7J.  Uo  are  not  tonwla  dependent. 

SJor  do  we  consider  each  unit  individually.  Only  after  4  par  tarn  la 
retail! tahed  doc*  our  work  begin.  Ve  rear rang#  the  denign  by  applying 
force  to  th«  man*,  Each  i.  ketch  lht>  artlftt  atlava  the  pi****  to 

expand:  or  contract  a*  *  whole.  Th*  gout  la  to  change  th*  italic 
design  Into  a  kinetic  on*  reflect  tag  the  plait  1c  ewnnr  and  incot  poraefng 
the  energy  nccaaaary  to  produce  It. 

Methodology 

tear, in*  a  slice t  of  rubber,  TT.«  *d£*a  of  the  ««he#i  ar*  claope-t  down; 
th*  center  h«#  freedom  of  mover**  nt,  a  pattern  la  repafted  about  the  edge 
of  th*  aheet  leaving  a  blank  area  In  the  Biddle.  The  rubber  ahaat  1* 
pushed  and  pulled,  thus  distorting  the  original  design  and  creating  a 
totally  new  ec*po*(t  Ion*  by  deforming  the  Initial  d*if  Ign  In  different 
way*  a  aerie*  of  variation*  on  the  ease  design  result* ,  In  addition  to 
tte  JOCEhat le  qualities,  a  pattern  la  *electad  for  It*  ability  to  function 
**  a  v#hlcl«  (of  movement  and  color.  Th#  deformation*  ar#  rtalifaC  by 
nennf*  of  an  Interactive  PGr.TRAH  IV  computer  progfas.  Hefn'e  a  particular 
aerlan  of  deformation*  l*  begun,  the  pattern,  Oust  first  be  represented 
in  the  machine  by  an  ordered  sequence  of  points  which  are  scored  in  *  data 
statomoni.  The  data  statement  wo*  chonen  an  that:  the  artitt  could  produce 
a  series  of  deformations  baaed  on  th#  same  pattern  over  a  long  period  of 
i iftc  without  having  to  repe-v led!/  f neuter  It*  fepraneutst tan.  although 
th*  data  statement  {pattern)  could  be  changed  at  any  tiro,  Th*  pattern  itself 
le  a  set  of  atraight  line*  connecting  the  point*,  However,  It  U  hot 

nacuwBurily  the  tufau  that  a  otrulglvt  Line  la  dt-wn  between  every  Milt  and 
v 

It*  Successor.  tm 


. 


Concilia  lon» 

,  ,  Wa  have  been  concerned  with  'stretching'  patterns  to  achieve 
variation  in  deal  go.  A  nodal  w*s  eat  up  on  th*  toesputar  to  allow  the 
art  tut  freedom  to  enomlne  pleutlc  tlofornntioo  **  a  dynamic  agent. _ 

Th#  *rt!»L  vo*  not  called  upon  to 

Input  by  th*  ertlat 
by  the  aachine , 

found  that  th#  artUt,  while  making  •lc*lch#*  of  siovrftent,  proceed# 
-la  Mich  Eh*  ^osa  nanner  a#  mt,  action  palacar.  Juac  u ipicE  would 
'ctmtr*»I  the  oaoimt  and  direction  of  paint  on  tKt  canvas,  ao  too  tva 
HVtiUi  iralng  thla  metHod  control*  the  amount  and  direct! vn  of  force 
Into  the  pattera,  Llkf  the  abstract  egress  ion  lat .  tba  conputai 
artist  4l*o  find*  chat  ‘nic#^ 'accident**  occur,  Each  %ork  begin*  it* 
life  in  coiepiei*  link  uEdwr,  devoid  of  mikifb  Ic  b ocwiaa  huttnl tet 
nH  the  art  fat  taparCi  energy  to  eh#  aaaa.  HtfUmf*  the  ordarllr.#is  of 
th*  f concrete  aehool*  is  not  loa:  in  tlia  proctaa  of  making  the  piet* 
kinetic.  On  the  contrary,  wn  found  that  the  'eifprarslon  I  it  *  una  of 
force  tatmtafila*  with  the  1  concrete ^hcremafocaJng  a  fkarmoiitauj  Heal 
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Thtm  tar  wc  huw«  examlnud  three  pmurnit  th*  lirst  deal#  vl«t  tie# 

(Figure*  1,4),  th#  Becond  with  ma**  {figure#  5,^1.  end  th#  third 
uitlT  *  pioJect*d  Ehrei  dlncnaional  fora  CFiifurt*  It  w*a  oUarv^d 

that  aatb  daaifn  required  different  method*  of  itretchlTit  in  order  w  oUtota 
a  >atitf netory  Succaaaful  atrotche*  applied  to  on#  aeri** 

were  t#raly  *ucc«**ful  when  applied  to  any  oehrr.  Scvertheleii ,  we  obtain 
the  »r*  desired  efftota  in  til  three  aerie*.  We  not  only  encrglta  the 
picture .  thereby  cuvUns  it  kinetic,  but  ue  «n  actually  retrace  th* 
rrecei.  of  Inject  Inc  fore#  Into  each  work.  I«  every  firturit  port  of  tha 
pattern  unJiattubad,  Thi*  not  only  Allow*  th*  vUw*r  to  Identify 

with  tn#  basic  partem  but  also  previdt*  contf**t  with  the  kinetic  port  Iona 
of  the  picture.  Thia  ta  iUuatrot^d  hy  Finura  4.  Tho  righc  timid  -ido  of  the 
pictut*  retains  eh*  static  herrlitRbone  A**  J  prORr*##  count* r-clbdtwlae 

W.  M«.  ,  ,r^Swl  tt  thr.vrrinsjme  E««cn 

chc  full  .*(  f^ftw  tt  t*n 

The  prisnatic  setrla*  (Figure*  5,4)  dealing  with  akas  la  especially 
conducive  tc  change.  Th*  italic  pattern  naturally  yield#  «my  fan**; 
trier. film,  square*,  stats,  and  octagon*.  When  en*r|U#d  eh#  family  of 
fora  pultlpliC*.  In  Figure  5  the  triangle,  which  U  a  pnoalv#  conponeiit 
ciM  the  ntJiUc  pattern,  b#cc^c*  prominent.  Other  variant#  olao  oppanr  In 
thi*  picture  du#  to  rs#  folding  of  th#  rubber  *h#«  upon  U**lt.  Th* 
of  ahiipea  *  chi  avail  by  folding  ta  particularly  not!  cob  1#  in 

The  fold  fora  a  1  aerttl  th#  middle  of  the  picture  Megmentlng 
«:id  creating  rail  pentayont,  dtaitonda,  r*et*®gl*o,  and 
aljpfijsed  iruiijita-.  The  tana  Ion  which  U  ev^dant  in  th*  picture  la  a 
dlroit  result  Of  th#  mgn  Uud*  of  ttppoalny  atrctchcs  which  enuao  tho 
ru  ber  »h##t  to  Cold  irpoh  Liaelf,  Tifiur#  t  aUo  llluatrotea  how  th#  name 
•b ap*  I*  varied  W  emrAodlu*  or  coat fact  lag  it*  *1*«-  Th|  vortan^  "hup#* 
aa*.uE.«d  by  th#  pattern  ar#  rtflnfoccfld  through  the  ua#  of  color.  TH#  eonaa 
Of  th*  color*  voce  carefully  *el#ct#d  *o  chat  the  pattern*  4  viewer  would 
*#*  ar*  bet  predete rained,  Th#  application  of  color  allow*  th«  picture 
to  avsus#  ic*  war  too*  shapa*. 

The  projected  threv  dioon- tonal  aertaa  (Flfitar**  7T«)  wa*  the  moat 
difficult  to  vary,  Th-  bmIh  qumtity  of  the  pat  com  would  oaltber  nllow 
aesthat  icnlly  sic  I  *  (yin*  latga  defornailons  nor  fold*.  (Jrent  car*  waa 
taken  in  preparation  of  th#  aketcho*  a*  fhnt  the  (ormi.  would  not  collido. 
la  Ft  jura  1  the  picture  Is  achieved  through  a  a#rlefi  of  mil  deformation* 
fomlnf  *  spiral,  le  1*  noteworthy  that  In  thla  aerie*,  alt  booth  thtr# 
la  U*«  disEortion  and  s*go#fttattait  of  th*  fonsv,  th#  ta-rtrted  emray 
la  ouch  more  apparent.  In  Mth  Fl^ir#*  7  and  «  tliftmj  1^  a  f«Un*  $1 
cApresalon  of  the  ■mmlier  forma  by  tf*#  ahl  f  t  tar  larga#  f^rme.  -  *  hi1 
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Greetings ! 

We  enclose  a  small  program  and  some  sample  output  for 
your  computer-playing  pleasure. 


654  Maryland  Avenue,  Apt.  2F 
Pittsburgh,  Pa.  15232 


The  idea  of  generating  patterns  from  people's  names  is  known 
by  most  handweavers  (see,  e.g.,  A  Handweaver ' s  Workbook  by 
Heather  Thorpe).  Drawing  patterns  by  hand  to  determine  if 
they  are  interesting  enough  to  actually  weave  is  quite 
tedious  so  we  decided  to  test  our  newly  acquired  abilities 
at  BASIC  (it's  more  fun  than  FORTRAN!).  The  enclosed  program 
was  implemented  in  BASIC-Plus  on  a  PDP-11. 

•  * 

We  also  have  a  similar  program  which  generates  patterns 
based  on  a  sequence  of  random  numbers.  We  will  be  happy 
to  send  you  a  copy,  if  you  like. 


EnJ  oy ! 


Richard  Mickelsen 
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WHAT*  S  IN  A  NAME" 
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Magdalena  Muller 
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PCCl 

II#  PRINT 
12§  PRINT  - 
13#  PRINT  " 

(4ft  PRINT  » 

*  15ft  DIM  MC2<n,  C<Sft> 

160  PTLW  T 

17ft  PRINT  "TIUS  PROGRAM  WILL  GENERATE  A  PATTERN  RASED  0U  YOUR  1 
rift  PRINT  ■■NAME,  IF  YOUR  NAME  CONTAINS  MORE  THAN  20  CHARACTERS"  *  4 

r>ft  PRINT  "INCLUDING  BLANKS,  ONLY  THE  FIRST  2ft  WILL  HE  USED  TO"  * 

3*ft  PRINT  "FOR*  THE  PATTEfW *  SIMPLY  TYPE  IN  YOUR  NAME  FOLLOWED" 

*  *  a  ft  PRINT  “Of  A  CARRIAGE  RETURN" 

229  PRINT 

*  23®  PRINT  "YOUR  NAME*  PLFftSE" 

*  24ft  INPUT  NS 

2SG  REM  CHECK  THE  LENGTH  AND  TRUNCATE,  IF  NECESSARY 

*  *  260  LET  H  »  L2UHD 

f  *  27ft  IF  H  *  2ft  THEN  M  ■  20 

*  33ft  LET  NS  -  LEFTCN  i*  M) 

2*9  PRINT 

*  30ft  REM  PRINT  THE  PATTERN  NAME 

*  *310  PRINT  " 

4  *  32#  PRINT 

*  330  PRINT 

*  340  REN  PUT  THE  CHARACTERS  IN  A  NUMERIC  VECTOR 

*  35ft  CHANGE  NS  TO  N 

*  36ft  REM  Gift)  ISA  DUMMY 

k  *  370  LET  C<0>  ■  -« 

35ft  REH  J  WILL  INDEX  THE  ASSIGNMENTS 

*  #  ar?ft  let  J*o 

*  4ft ft  REM  CONVERT  KEY  CHARACTERS 

*  *  41ft  LET  FI- ASCII  C"F"> 

,  42ft  LET  HI- ASCII!  "H"> 

1  *  43#  LET  TI*A5CU!"T"I 

*  440  FOR  I  -  I  TO  M 

*  45ft  LET  J  -  J  *  I 

46ft  ROI  MAKE  THE  ASSIGNMENTS 
47ft  LET  C!J>  *  I 

*  *  ?  40«  if  men  *  rn  then  c<j>  *  2 

*  *  40ft  IF  <N<  I )  >  Mil  THEN  CtJJ  -  3 

*  500  IF  INCH  >  TU  THEN  CtJ)  »  4 
Sift  nm  BEGIN  CHECK  FOR  ASSIGNMENT  VALIDITY 

*  520  REM  ELIMINATE  REPEATED  ADJACENT  ASSIGNMENTS 

*  *  530  IF  Gt  J ) *>  CC  J-  I  1  THEN  59ft 

*  *  54ft  LET  CCJMI  -  CCJ) 

55ft  LET  CCJ)  *  5-CCJ*l> 

56ft  LET  J  -  J  *  I 

*  57  ft  GO  TO  63ft 

*  SOft  REM  ELIMINATE  ADJACENT  aSSIGNKBITS  DIFFERING  BY  TVO 

*  *  5Pft  IF  ASS! CCJ)  -  CCJ-m«>2  THEN  63ft 

600  LET  CCJ*  U  -  CCJ) 

¥  *  61ft  LET  CCJ)  *  S-CtJ-l» 

*  62ft  LET  J  »  J  +  1 


VAN?  TO  TYPE  ANOTHER  N  AH  E- - EM  TEH  Y  OR  N?  Y 

YOUR  N  AM  E^  PLEASE 
7  MAGDALENA  MULLER 

«<MA6DALENA  MULLER** 
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630  NEXT  I 

640  REW  REFLECT  ABOUT  THE  EN  D 
'65ft  LET  N  -  J 
ft  660  FOR  I  *  N  TO  I  STEP  -I 


ft  ft 
ft  ft 


670  LET  J  *  2-N-l 
6A0  LET  CCJ)  -  CCD 
690  NEXT  I 
700  LET  N  e  2— N-  1 

*  *  71ft  REM  CONSIDER  THE  ASSIGNMENT  AS  BOTH  A  ROW  AMD  A  COLUMN 

ft  ft  720  REM  ASSIGNMENT.  ASSIGN  A  *  TO  EL  SCENTS  FOR  WHICH  THE 

*  *  730  REM  ROW  AN  0  COLUMN  ARE  THE  SAME 

74ft  FOR  I  »  l  TO  H 
750  LET  K  -  CCD 
ft  ft  760  FOR  J  »  I  TO  M 
r*  ft  770  IF  CCJI-H  THEN  DS-  ELSE  OS-"  " 

73  0  PRINT  DSf 
79  ft  NEXT  J 
*  S00  PRINT 

010  NEXT  I 
*  *  820  PRINT 

830  PRINT 

*  *  840  INPUT  "WANT  TO  TYPE  ANOTHER  N AIIE-- DJTER  Y  OR 

#  850  IF  AS  -  "Y"  THEI  220 

*  *  360  EM  D 
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lest 
1**0 
12  7* 
1**0 
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13*0 
131* 
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I  33* 
134* 
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13*0 
1370 
i  30* 

1 398 
1400 
141* 
14*0 
1430 

J  440 
1 45* 
14*0 
1470 
14*0 
147* 
150* 
131* 
152* 
1  53* 
154* 
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13*« 
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I*** 
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1440 
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HEX**  A  15  AH  AH  NAT  CONTAINING  THE  HUNGER  OF  DATS  I N  EACH  MONTH 
REM**  AO)  15  HOW  *U«Y  DATS  1M  JAM  PART  f  At2>  H3W  MANY  PAT*  1M  FEB- 
HEM**  HUART-  AND  50  ON*  FNY  IS  ALWAYS  USED  TO  DETERMINE  HOW  MANY  OATS 
REM**  ARE  IN  FEBRUARY • 

MAT  REAP  A 

HEH**  FNY  IS  THE  MUMMER  0*  0AYS  IN  FEBRUARY  Of  THE  TEAR  Y 
PEE  FNY  t  T  >  *29~SCN  (  T/4- | NT  C  Y/4  >  > 

HEM**  FMS  IS  THE  SINE WAVE  FUNCTION 
DCF  FNStS >*lNTC«4*5JN{t 5/P- InTcS/P) 1*6.28310 l*3ft« 51 
REM**  fnm  is  The  remainder  of  a  amp  7 
DEF  FNMtX>*tMTn#lX/7-lNTCX/7>5+.35 
A  »«“HOMTU£  WEPTMUFR 1 SAMSON" 

* 1*" JANreSMARAFRMA T ^UNUULAUOSEFOCTNOVDEC4 
PRINT  "  OP  YOU  KNO*  WHAT  A  BIORHYTHM  15  CY-NI"I 
INPUT  Qt 

IF  CItlptl*“1"  THEN  155* 

IF  C»*“STpi>-  THEN  2  78*  r~  ^ 

PRINT  *  THE  PIORYTHEM  THEORY  POSTULATES  THAT  THERE  ARE  CERTAIN"  \fy 

PRINT  -METABOLIC  RmYTHMS  THAT  HAVE  A  CONSTANT  CYCLE  TIME  IN  THE  HUMAN  — 
PRINT  "BODY,  AND  ARE  KNOWN  AS  INNER  CLOCKS.**  " 

PRINT  "  TWO  PHYSICIANS,  ONE  A  CONTEMPORARY  OF  FttEUO,  CONCURRENTLY-  *** 
PRINT  -  PE  SCR  I  BED  A  29-PAY  CYCLE  THAT  CONHELATEO  HUM  PHYSICAL  "  X 

PRINT  -VITALITY,  ENDURANCE,  ANp  ENERGYi  AND  A  28 -DAY  CYCLE  THAT* 

PRINT  "CORRESPONDS  To  SENSITIVITY,  INTUITION,  AMD  CHEERFULNESS*  A— 

print  -Third  cycle  was  observed  by  a  professir  and  others  in  the** 

PRINT  -lffi'5  AND  1 930'S,  AND  IS  A  33-OAY  COGNITIVE  OR  INTELLECTUAL* 

PRINT  "CYCLE  THAT  RELATES  TO  MENTAL  ALERTNESS  AND  JUDGEMENT." 

print  -  all  three  cycles  start  up  prom  birth  or  the  beginning  of- 

PKINT  -INDEPENDENT  LIFE*** 

PRINT  **  THE  DAYS  ON  WHICH  THE  MEDIAN  Cftl  LINE  IS  CROSSED  ARE  - 

PRINT  "CALLED  CRITICAL  DAYS,  ESPECIALLY  FOR  THE  PHYSICAL  AND  SCN-- 
PRlNt  -5ITIV1TY  CYCLES  AND  ARE  kn£N  ACCIDENTS  ARE  TnE  HOST  LIKELY" 

PRINT  "TO  OCCUR*  THE  HIGH  <  +  >  PERIODS  IN  THE  VARIOUS  CYCLES  ARE  THE“ 

PRInT  -TIMES  WHEN  YOU  SHOULD  have  ImE  MOST  energy,  be  most  CHEERFUL," 

PRINT  "OUTGOING  AND  MENTALLY  ALERT  *  THE  LOW  £->  TIMES  ARE  REGARD ED- 
PRINT  -AS  HECUPERITIVE  PERIODS." 

PRINT  -  ALTHOUGH  ALL  CYCLES  ARC  SAIO  TO  START  FROM  EERO  AT  THE" 

print  "Time  of  birth,  biorhythm  has  nothing  to  do  with  astrology.- 
print  -  a  Tokyo  taxi  company  mas  reported  a  *»i  cut  in  accidents- 

PRINT  -by  GIVING  DRIVERS  AN  'EXTRA* CAKEFUL- TODAY *MEMlND£R  ON  " 

PRINT  "CRITICAL  days-  *  _ 

PRINT  -GRAPH  SYMBOLS!  I  I  MEDIAN  LINE 
PRINT  -  P  l  PHYSICAL  CYCLE  <23-0AYJ- 

PSINT  "  S  I  SENSITIVITY  CYCLE  t2B-0AY>" 

PRINT  -  C  l  COGNITIVE  CYCLE  C 33-DA Y>" 

primt  — 

REM 
REM 

REA** ****** ********  PARAMETER  INPUT  AND  PROCESSING  **************•. 

REM**  K  IS  AN  ERROR  FLAG  (SEE  L#  15W9J 
R*l 

REM******  INPUT  AND  PROCESS  SINTHDATE*** 

PRINT  -  alKTHDAY  tMM, DO, YtYY 
INPUT  *,0,f 

REM**  THE  BELOW  REDUCES  A  NUMBER  ?G  ONLY  US  |9*S  AND  I  *5  DIGITS 
NEM  l THUS  1973  WOULD  BE  TRANSFORMED  TO  73,1759  TO  59,  ETC.  I 
Y*  JNT 1  I  09 . I *t  Y/| 88 » I iT<  Y/l 00  *  >  1 
RLn**  CHECK  FOR  ERRORS 
AUMFMTUI 

IF  M*|  ON  MM2  OR  ARllNTflNTtM!  Them  271* 

IF  D*l  OR  U*ACH1  OH  InT (01  **  A«i<0>  THEN  2730 
HEM**  NOW  CONVERT  0  TO  JULIAN 
FOP  1*1  TO  «-l 
o*D*Am 
NEXT  I 

. . *  INPUT  AND  PROCESS  PLOT* STARTING  DATE**- 

K»2 

PRINT  -  PLOT  STARTING  DATE  CmM,DD, YYY YIm! 

INPUT  Ml, 01, Y 1 
Di-Dl 

YI»lMTU40pl«tYlSl00-lHT<Yt/te0>U 

A  f 2 ) -FnY  <  Yl 7 

IF  m*t  OR  Ml  *12  OR  ASS  CM  1  IF  I  NT  (Ml  1  THEN  2710 
IF  01-41  OR  DUAIMJ  OR  INttpUiABScOtl  THEN  2730 
FOR  1*1  TO  Ml-1 
DMPt+AtU 
NEXT  I 
REN 
REM 

REM**  *1*  WILL  END  UP  BEING  HOW  MANY  DAYS  FROM  BIRTH  TO  PLOT  DATE 
s-i  *  * 

REN**  FIRST,  ADD  IN  LEAP  YEARS  FROM  BIRTH  TO  PLOT  DATE 
FOR  I*Y*1  TO  Yl - I 
S*S+U/4MMT<  1/411 
NEXT  1 
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IB  LINE 1“ 
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\ 


v. 


1928 
1930 

1940 

1950 
1764 
1  970 

1  901 
1990 
2900 

rw2010 

VJJseaa 
^  2B30 
Ok  204® 

2059 

2060 
2079 
20C4 
2B90 
2100 
2111 
2120 
£133 
2140 

21  SI 
2169 
anu 
2100 
£199 
2290 
£210 
£229 
223# 
2240 

250 
£44 
£274 
£209 

22  9# 

2  300 
2310 
£320 
233# 
2349 
£350 
2360 
2370 
2380 
£399 

2409 
24 1  i 
£420 
2430 
£44B 
2450 
2400 

2410 
*400 
2490 
2599 
2510 
2529 
2S3* 
£340 
2550 
2560 
2S1B 

,  £502 

2599 

JL--,  2000 
^  2*10 
2629 
2639 

2649 

2650 
26*0 
2*79 
2*00 

^  2690 
2109 
2710 
2120 
2739 
£749 
2  IS* 
£769 
2119 
2  189 


>  ,22 
— ^  £2 

i 
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«£m**  now  check  FOR  birth  YEAR  BEING  LEAP 

5*S*t Y/4*1mT t Y/4 J  AND  0*501 

REM**  WE  ADO  HOW  MANY  YEARS  OLD  YOU  ARE  *  3*5 
5«S+IYW~I+<DI  >*  0>  J  *365 

REM**  AND  FINALLY,  WE  ADD  HQW  MANY  DAYS  SINCE  THE  LAST  BIRTHDAY 
S«5*C0l  „  01MDI-D) 

S*S*fD  t*PM<365~0+Dl} 

IF  S«B  THEN  SJ15B 

REN**  03*  NOW  MANY  DAYS  FROM  THE  YEAR  1700  TO  PLOT  DATE 

REM**  (IT  IS  USED  LATER  TO  DETERMINE  WhAT  DAY  OF  THE  WEEK  ft  |SJ 

03* Yl *365+01 

FOR  1*1  To  Yl - I 

03*03+1 1/4* IMTY 1/411 

NEXT  I 

PRINT  "  HOW  MANY  DAYS  DO  YOU  WANT  PLOTTED- f 

INPUT  0 V 

D7-D9*2 

01*09 

HEN 

KEN 

REM**  START  OF  PRINTING  MMimtHMUMilliMiHMitt 

PRINT  TAB  (till"  (-1  tOJ  t  +  >- 

FOH  W*1  TO  D9 

HEN**  C»  IS  THE  OUTPUT  STRING 
Ci-— 

IF  D1  o  J  NT  1 0 1  1  THEM  2270 

REM** . *****  SET  UP  DATE* ****** 

E*FHMt03-l >*1 

HEM**  YOU  WILL  NOTE  THAT  I f\ /1 700  WAS  A  MONDAY 
PRINT  A|C3*C*C,3«Cn 
PRINT  D] i 

If  01  «»  I  THEN  £210 
PRINT  0IE3*M| -2,3  *H I  2  I  ‘ 

PRINT  Yl! 

K£N*+ **•*•*+••  SET  UP  PRINTING**** 

FOR  I*L£NtClJ+|  TO  72 

oci,n*-  - 

NEXT  I 

FOR  1*1  TO  3 

REM**  WHEN  X*| ,P«23IX*2,P*2SIX*3,P*33J  FOR  THE  SIGNIFICANCE  OF 
WEN**  THESE  NUMBERS,  SEE  THE  HP  GAMES  BOOK  TEXT  ON  BIOSIN- 
P* I  8+ 1 5* I > 

XC 1 l*FNStS) 

NEXT  I 

CSE30,Jt)v-l- 

C0CXII  ),xtm*-p- 

IF  Xt  I  2FXC21  OR  XC 1  l#Jt£3J  OR  XI21FXI31  THEN  241ft 
CSCXClljKUlJ--*" 

GOTO  £S|B 

IF  XUMXC2}  Then  2440 
C*eXC31,K£331*-C" 
goto  2450 

IF  xc2i#xt33  Then  2470 

GStXt2J,Xl2U*-*- 

GOTQ  £519 

CSC  XI  23,Xt2n*-S- 

IF  XC11*XC31  THEN  2390 

CSiXC3J,XC3ll«HC- 

rch**  output  cs 

FOR  X*| 3  TO  12 
IF  CSCX.Xj*-  -  THEN  2540 
PRINT  TABCX-I  >JOCX,Xi| 

NEXT  X 
PRINT 

REM**  RESET  DATE 
D3-03+. S 
S+S+.5 
Dl *DI *»S 

IF  DI 4A(M1 J*|  THEN  2*79 
Dl  -t 
Ml  ■Hl+1 

IF  MM 1 3  THEM  2670 

Ml-I 

Yl  * Y| +| 

A(21*FNY( Yl 
NEXT  9 
PRINT  — 

GOTO  1290 

REN**  ERRORS  *•* 

print  -Improper  mqhth- 

GOTO  2740 

PH (NT  -IMPROPER  DAY- 
GOTO  X  OF  1599,1749 

PRINT  -PLOT  STARTING  DATE  EARLIER  THEN  WlRTMDAY- 

0010  1749 

DATA  31 ,28, 31, 39, 31, 39, 31, 31, 39, 31, 3ft, 11 
END 
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Dear  Lee: 


r  :  ;  *  •  -  *  t  *  *  1 1 

Don  Lancaster 
SYNERGETICS 
Box  1112 
Parker,  A2  85344 


li 


Teny  F.  Ritter  of  Daiuco  (2524B  Glen  Springs  Way 
Austin,  Texas,  78741),  submits  a  design  using  a  567 
with  the  input  signal  reduced  to  a  level  so  that  the  loop 
in  the  chip  will  stay  in  lock  but  the  amplitude-sensing 
output  will  drop  out  when  the  signal  goes  low.  The 
threshold  for  this  kind  of  operation  is  about  50  milli¬ 
volts,  according  to  the  manual.  Terry  suggests  a  de¬ 
sensitizing  rcsbtor  connected  to  pin  2  of  the  567  to 
allow  loop  lock  with  low  signal  amplitude. 

The  data  sheets,  however,  seem  to  indicate  that  both 
lowering  the  signal  amplitude  and  installing  the  resistor 
will  tend  to  reduce  the  width  of  the  loop  detection  band, 
die  range  of  frequencies  through  which  the  loop  will 
stay  in  lock.  Since  the  purpose  of  this  design  is  to  track 
varying  frequencies,  this  seen  -  as  if  it  could  cause 
problems, 

fislrtAt  tnnft 

a  • 0 0  •  ♦ # 

jmrr  ujmct  wt  a  ^ 

F  *wA/W 
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Found  out  more  about  the  cassette  interface.  First,  a 
phasclock  loop  on  output  is  not  a  luxury,  but  its  es¬ 
sential,  Also  cheap  and  doubles  as  an  input  signal  source 
if  you  use  the  CMOS  4046, 

Secondly,  modulating  the  tape  is  very  critical  as  you 
have  to  switch  at  the  zero  crossings  to  keep  the  phase 
from  changing  between  the  ones  and  zeros.  Taking  the 
PLL’s  square  wave  and  RC  filtering  it  and  then  ampli¬ 
tude  switching  it  does  NOT  work  as  the  filters  delay 
lets  you  switch  in  the  middle  of  a  cyde. 

Instead  am  trying  routing  both  ends  of  the  capacitor  on 
die  PLL  into  a  CA308Q  (after  attenuation)  to  recover 
a  triangle  wave  and  modulate  it  directly  and  reference 
the  output  to  ground.  This  seems  simple  and  cheap 
enough.  The  PLL  apparently  goes  non-symmctric  un¬ 
less  you  use  higher  values  of  riming  resistances  (above 
22  K), 

Don’t  have  a  final  circuit  yet,  but  the  beast  would  pro¬ 
bably  end  up  something  like  this,  4046  as  signal  source 
on  transmit,  PLL  on  receive,  3080  as  modulator,  UART 
as  UART,  On  receiving  end,  3080  as  AGC,  5558  as 
Q=3  garbage  filter.  Second  half  of  5558  as 
detector,  4G19’s  as  Input  switching  for  UART  to 
decide  whether  or  not  it  comes  from  keyboard  or  TVT 
retransmission*  Total  IC  costs  is  well  under  $10  plus 
the  UART, 

Still  do  not  have  the  thing  working,  so  we’re  still  with 
a  half  breadboarded  paper  design. 


Don  Lancaster  sent  a  sketch  of  work  in  progress  showing  how  he  hopes  to  lick  the  zero-crossing  switching 
problem.  He  uses  a  4016  CMOS  bilateral  switch  under  control  of  a  “transmit  UART”  Don  is  designing 
Ills  unit  to  take  parallel  input,  and  uses  the  transmitter  section  of  the  UART  to  generate  the  serial  signal 
which  goes  to  the  tape.  This  signal  will  change  only  when  the  transmit  clock  switches,  so  Don  extracts  this 
dock  from  the  carrier  oscillator  (1760  Hz  for  1 10  Baud).  If  he  used  the  square  wave  output  of  the  555  it 
would  switch  at  the  “comers”  of  the  triangular  wave.  So  he  picks  off  the  triangle  with  an  emitter  follower 
and  generates  the  DC  average  of  that  wave  with  the  10k  —  Khif  filter  and  uses  that  as  a  reference  voltage. 
When  the  triangle  crosses  that  reference  voltage  it  switches  the  clock  signal  to  the  UART.  If  you  are  using 
a  serial  input,  l  would  suggest  a  4013  D  flip  flop  to  synchronize  the  signal  (see  sketch).  A  7474  would  be 
used  if  you  are  using  TIL  stuff. 
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Dan  Sokol  and  Dave  Bowles  (211  Fall  Creek  Drive, 
Felton,  Ca.  95018)  likewise  suggest  a  567  as  a  loop, 
but  do  not  rely  on  lx  for  the  amplitude  sensing.  They 
use  a  3900  quad  operational  amplifier  to  extract  the  ^ 
clock  by  limiting  a  highly  amplified  signal  and  then 
shipping  it  to  the  loop.  The  data  is  sent  to  a  buffer  *  gy 
(f  to  1  amplification)  and  then  to  a  comparator, 
where  an  input  greater  than  2.5  volts  causes  an  out- 
put  The  half-cycles  that  come  out  of  the  comparator 
then  filtered  by  an  R-C  network  and  sent  to 
another  comparator,  which  triggers  when  the  slowly- 
varying  voltage  crosses  it  own  threshold  of  0.5  volts 
(the  drop  across  the  1N9 14  diode). 

The  encoder  is  an  emitter  follower  with  the  data  signal 
connected  to  raise  or  tower  the  voltage  on  its  collector. 
The  minimum  level  is  adjustable  by  the  200  ohm 
potentiometer.  As  a  result  the  “bottom'’  of  the  out¬ 
put  signal  is  always  at  ground,  and  the  “top"  varies 
from  3.6  to  0,5  volts.  From  bitter  personal  experi¬ 
ence  with  an  audio  burst  encoder  I  can  testify  that 
this  will  cause  trouble.  The  trouble  is  that  the  output 
signal  is  really  two  signals  combined  —  a  sine  ware 
with  3.6  and  0.5  volt  peak -to*  peak  amplitude,  and  a 
DC  square  wave  which  shifts  with  the  data  from  1,8 
volts  to  0.25  volts. 

The  recorder  will,  1  predict,  treat  the  sine  wave  signal 
very  well.  But  the  square  wave  will  be  warped  by  the 
low- frequency  response  characteristics.  (See  the  illu¬ 
stration  for  further  details).  The  comparators  may 
not  like  the  signal  that  emerges.  *+o*u  jp 
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Dan  and  Dave  do  make  a  suggestion  that  is  most  perti¬ 
nent,  though.  They  understand  that  the  solution  to 
woiding  data  overrunning  the  serial  re-transmitter 
(little  problem  No.  1  from  last  time)  is  not  to  change 
the  number  of  stop  bits,  but  to  slow  down  the  tape 
recorder  on  playback*  They  suggest  inserting  two 
diodes  in  series  with  Ihe  Remote  Control  line  on  Play, 
none  on  Record,  Alternately,  they  suggest  placing  a 
cocktail  straw  over  the  recorder  capstan  on  playback 
to  increase  its  diameter  and  slow  the  tape. 
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l  want  to  suggest  the  use  of  an  LM370  as  an  AGC  amplifier  and  modulator .  Its  gain  changes  from  40  dh 
to  ~  !0db  as  its  control  voltage  goes  from  2.0  to  2,6  poIIj  without  shifting  the  DC  level  of  the  signal  Ton 
he  both  inputs  up  to  the  positive  supply  with  equal  1 0k  resistors  and  feed  it  an  input  no  greater  than  100 
millivolts  peak-to-peak.  It  has  two  control  inputs  (the  more  positive  one  eontrolt)  and  a  pin  where  you 
can  connect  a  cajmcitor  fa  slow  down  the  gain-control  action.  Supply  voltage  can  be  from  4*5  to  24  voltst 
positive  only.  Its  available  from  most  surplus  dealers.  Data  sheet  is  page  5-1  of  the  National  Linear  Handbook- 

La*  Fakantttin 

THIS  WAS  THE  SECOND  in  8  fw«'«tdtng  taries  which  it  an  att*mpt  at  developing  i  procsss  of 
Participatory  Dtsign  of  computer  hardware.  S*e  Vol  3  no.  3  for  th*  beginning  of  this  design.  Thera  B6l!  310 

it  no  tpaca  left  to  explain  further.  SEND  design  suggestions  and  rtfininumt*  to  ms  at  — 


Menlo  Park  CA  94026 


Both  Sides  of 
the  Necessary 
Paradox 
(Conversations 

with  Gregory 

Bateson) 


Fanatic  Life 
and 

Symbolic 
Death 
Among  the 
Computer  Bums 


tl  CYBERNETIC  FRONTIERS 
by  Stewart  Brand 

Random  House  -  Bookworks  1974  pp.  96 
$2.00  (Available  from  PCC  Bookstore) 


This  little  book  is  actually  the  expansion  of  two  articles  by  Stewart  Brand 
which  appeared  in  the  Harpers  1973  and  Rolling  Stone,  1972.  The  first  is 
an  interview  with  Gregory  Bateson  whose  ideas  the  author  feels  “  will 
indirectly  inform  damn  near  everybody's  lives,''  The  second,  an  article 
about  "Computer  Bums"  and  spacewar  (no  listings,  however).  It’s  an 
entertaining  history  of  Bay  Area  computer  people  including  Stanford  AI, 
ARPA  and  Resource  One. 


To  want  control  is  the  pathology*  not 
that  the  person  gets  control,  because 
of  course  you  never  do. 

Job's  sttj  is  that  he's  pious.  .  .  *  The 
correction  for  pi  tty  is  natural  history. 


*  You  cannot  induct  a  Par  Jovian  nervous 
broddoun  in  an  animal  out  in  the  field, 

*  All  differences  are  thing*  of  the 
mind. 


@re©fpts 

HOW  MANY  SPACE  MINES  DO  YOU  WANT? 


*  One  of  the  hackers  wrote  a  program 
called  "The  Unknown  Glitch*’* 
which  at  random  intervals  would 
wake  up*  print  out  1  AM  THE  UN¬ 
KNOWN  GLITCH,  CATCH  ME 
IF  YOU  CAN*  and  then  it  would 
relocate  itself  somewhere  else  in  core 
memory*  set  a  clock  interrupt,  and 
go  back  to  sleep.  There  was  no  way  to 
find  it. 


*  Computer  fit  net  ion  is  mostly  one-trad r- 
imnd,  in  which  inconsistency  is  imoler* 
Me,  The  human  mind functions  on  multi¬ 
ple  tracks  ( mt  all  of  them  accessible);  it 
can  tolerate  and  men  thrive  on  inconsis¬ 
tency. 

*  Ready  or  not*  computers  are  coming 
to  the  people. 


+5V 


Rg.  3'Vl*  A  dccimaf-to- binary  encoder  matrix  using  diode  logic. 


FUNDAMENTALS  AND  APPLICATIONS  OF 
DIGITAL  LOGIC  CIRCUITS 
by  Sol  Libes 

Hayden  Book  Company,  Inc*,  1975  pp.  192 
$6.98  (Available  from  PCC  Bookstore) 


This  book  was  intended  to  allow  electronic  technicians  to  learn  the  basics  of 
digital  logic.  It  starts  by  assuming  that  the  reader  has  some  knowledge  of 
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along  when  you  seek  out  some  more  complete  information  or  explanations. 
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